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= The Triumphal Gateway of the goddess Ishtar and the processional road of the god Marduk. ‘The gateway consists of six square pillars, three on each side, forty feet 

= high and twelve feet broad. In the background is the mound of Kasr, or the royal city mound of Nebuchadnezzar 
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Control Reservoirs and the Dayton Flood 


yom Ni more greatly needed just now 


methods of cor 





i ! f M ssippi River and its tri 
tha f perspective and a rea ible 
Se] f wr I'he ea covered by the vate! 
= d eM ippl s ist dsthe Ca litles 
if ed | the ds ure separated | such great dis 
tance t t the point of view, even of the most serious 
ind « est tudent f the problem, has been a 
ue ‘ 1 iited—too much affected by what the 
thinker or er « peaker happens to see vith 

vw eves 

Ii the presence of such a flood as that at Dayt 
Chink ® are pt t believe that the rainfall was abs 
lutely unprecedented As a matter of fact, it is prob 


immemorial the rainstorms of the 


both in the intensity and the 


watershed 





he precipitation, have been just about the 
same as they are to-day The Dayton flood was in no 
God 
price which we pa) in this 


The floods are the result of 


rather it should be termed the 


particular direction, for 
our modern civilizatior 


pioneer with his ax and plow, and 


of the modern farmer and road-builder, with the ditch 
ing and drainage and the constant effort, direct or 
indi t, to get the water which falls from the clouds 
is quickly as possible into the Tiver channels 


i 


in olden days, when the dfstricts affected Ly the 


recent rainfall were covered with dense forests, and 


denser undergrowth, it took from two to three weeks 


for the water to get into the rivers. To-day, thanks to 


the general clearing up and cultivation of the country; 
l 


the water from rainstorms of the same magnitude will 


within two or three days’ time. On 


rivers 


the other hand, while the farmer has been smoothing 


the way for a rapid run-off of the water, the dweller 


in the cities has been encroaching steadily upon the 
ehant which nature has prepared and found suffi 


cient to carry the flood waters comfortably down to the 


piling and buikheading, areas, which properly 


belong to the high-water channel, have been mulcted 


therefrom for the erection of factories, wharves and 


warehouses. Bridges have been thrown across the chan 


nels, frequent with massive piers and lengthy abut 
ments, reducing the total cross-section available for 
the flow of the water fully fifty per cent below that 
which nature had found to be necessary at a_ time 
when the run-off of the rainstorms, in any given period 
f me, wa nhiy from one fifth to one tenth of what 
it is to-d 

Can the floods be prevented by reforestation? Yes 
provided the farmers will vacate their lands and the 
Government will replant them and allow the flood lands 
of the upper “hio to return t iture’s wilderness 
conditik sift the i ! f Dayton and other 
towns sublecet to flood ‘ blgw up their bridge piers 
and ap iches, and raze a artificial structures until 
the river ji restored to it original capacity We are 
not prepared do tl f course rherefore, the 
Ooniy to restrai the ivel under the new condi 
tions | ght about » build levee f 
sufficient height t: iter ind lide 
them fely t t G Ref 
helieve bl It | lone the f the 
timber ; of tl untr d 1} 1 
ij ' “\ th i it ‘ ll re 

(‘ar uch flood t at ID ‘ reve d 
building reset cal to hold , 
the flood waters and let them into the rivers. in cl 
volume and over u ta ds f ti e mig 


ish? Yes: the thing could be done; but it would in 


Wiping out of cultivated lands to that 


ve an equa 
restation Let us consider 
flood, the 


water to be iken care of was such that if 


demanded for adequate ref 


a few figures At the eight of the recent 


amount of 


reservoir of the size of Lake Erie had been available 


for storage, twenty-four hours of that rainstorm would 


have caused a rise of six inches over the whole surface 


Phink of sufficient. water falling in one day to 


raise Lake Erie six inches! 


Furthermore, if our Lake Erie storage basin were 


built to cover the area concerned in the flood of last 
month, it might happen that the next great rainstorm. 


would fall not in the 
Mississippi, or in the central 


e following year, upper 


(hike ut in the upper 
Mississippi, or elsewhere, and our reservoir of the size 
of Lake Erie would be merely a costly testimonial to 
the fact that we had not taken a proper bird's eye view 
of the whole situation 

reservoirs can 


Reforestation can little: and 


but the true solution of the problem lies 


help a 
help a little; 


in pushing to completion an adequate system of lofty, 


strongly-built, and properly reveted levees throughout 


the districts that are subject to overflow. 


Knowledge and Morals 
UR civilization has brought with it evils of its 
own We teach the young to enable them to 


earn a living, to appreciate art, and to make 


ably good citizens. But in the matter of sexual 


reasol 


enlightenment our attitude is almost wholly negative 


We treat the subject as something “not quite nice to 


speak about and leave the young generation to dis 
! d 


cover the truths of life at haphazard—with the result 


that their information is gained through any but good 


channels In the primitive state of society, competent 


iuthorities tell us, due attention was these 


paid to 


things. We, with our “higher civilization,” leave it to 


the coarser elements to “enlighten” the rising genera 


tion, while the “better” elements maintain a prudish 


silence And thus vice is bred of ignorance 
should be, and 


These thingS are not as they many 


voices are being raised to-day, calling for a reform of 


our customs. The problem is a difficult one, its solution 
calls for our most thoughtful efforts The phenomena 
of sex are so complex in their intluence upon the life of 
uMly and soul, 


that a 


and affect so many phases of our being, 


well-balanced attitude toward these things is 


absolutely essential if we are to escape the danger of 


a one-sided and distorted point of view Thus, the 


extremist, who would elevate free love upon a pinnacle 


of glory, and make all things else subservient to this 


forgets the exigencies of practical life 


one principle, 


(m the other hand, any plan which utterly 


proposes h 
» disregard deep-rooted instincts of our nature can but 


ead to failure. In this the advocates of eugenics have 


shown their good judgment, that they have for the 


main restricted their plans to negative measures: they 


urge us to prevent obviously undesirable unions, the 


marria; of imbeciles, criminals, habitual drunkards 


and other burdensome and harmful elements of the 


population How much good such negative measures 


would do, if enforced, is obvious to any one 


alone 
nests of vice and 


What we need 


familiar with the history of such 


crime as the Jukes and Zero families. 


is frank and sincere discussion. Let not those who 


by their sense of the sanctity of the issues involved 


are best qualified to speak, be held in silence by an 
exaggerated or It is in this spirit that 
Jefferson Watts on 


the subject of “Knowledge and Morals” in the current 


false modesty. 


we welcome the expressions of V. 


issue of our SUPPLEMENT. 


Possibilities of the Home Laboratory 


N these days of magnificent endowment, by means 


of which every field of science is so ideally devel 


oped and brought to fruition, one is apt to dis- 


count the possibilities of the home laboratory. There 


from entering those 


Elysian fields by the reflection that 


may be some who are deterred 


isolated contribu- 
tions to science would be lost in the vast output of our 


splendidly equipped institutions. The consideration of a 


few instances will demonstrate that there is no oceasion 


for any individual enthusiast to be deterred because 


he may not be so fortunate as to be associated with a 


great scientific enterprise; given brains and industry 


it is amazing what can be done with a very modest 


equipment indeed. 
When Koch in 


tubercle bacillus, Dr 


For example: 
of the 
living 


ISS2, announced his discovery 
Edward L. 


Saranac Lake, whence he had gone 


Trudeau was 
to cure himself 
rw beneficient has the result 


nds!) of 


since proved to thou- 


tuberculosis Saranac Lake was then but 


suide’s settlement, remote from civilization, desolate 


in its surroundings, forty miles from any railroad. Dr. 


Trudeau secured a copy of Koch’s epochal paper; and, 


being without special training, he went to New York 


receive a fe lessons from a colle: gue in the essen- 





tial principles of bacteriology, and how to stain the 
tubercle bacillus. 

At Saranac Lake, then, without paraphernalia other 
than his microscope, without access to great libraries 
containing manifold treatises on the subject, the water 
often turned to ice in his house (his wood stove would 
not generally burn all night, nor was there at that time 
any coal in that region) Dr. Trudeau devised a home- 
made thermostat which had no regulating apparatus 
and was heated only by a small kerosene lamp. For 
violent changes in 


protection against temperature he 


inclosed his thermostat in a series of wooden boxes, 
the doors of which could be opened or closed at will, 
according to the intensity of the cold. His guinea pigs 
he kept in a hole under the ground, heated by an oil 
lamp, this being the only spot in Saranac Lake where 
they could escape freezing at night. (The Saranac 
temperatures may be lower than that which Amunsden 
experienced at the South Pole.) Under such circum- 
stances as these did Dr. Trudeau obtain the tubercle 
bacillus in pure culture, being the second observer in 
America to do this; and with these cultures he repeated 
all of Koch's inoculation experiments. Since then the 
of the Adirondack Cottage Sanitarium has 
held and holds a place in science of primary importance 


Laboratory 


as to its contributions and influence. 
As to Koch himself: At seventeen he persuaded his 
father to get him a microscope, as another youth might 


strive for a fowling piece or another for a motor car. 


Possessed of this most congenial companion he set 
about perfecting other technical means of investigation 
Even genius cannot 


work effectively without tools; so 


Koch himself took a hand in the making of just such 


tools as he wanted and needed. After obtaining his 


degree in medicine he became a simple country doctor, 


utilizing his spare time (what young doctor has not 


of this commodity aplenty) in scientific study, experi 


mentation, research and writing; but not until he had 
something to write about. In those obscure years, as 
yet unenrolled in any world-famous institution, he laid 
the foundation of all that noble work which earned for 
him the title The Father of Preventive Medicine. 

The Abbe Mendel, a simple priest, experimenting on 
was in a cloister garden, evolved the most valid theory 
of heredity 
ized the physical sciences by their discoveries in most 


known to science. The Curies revolution 
unpretentious laboratories. The clergyman, Spellanzani, 


started physicians investigating digestion by making 


a dog swallow a perforated wooden ball into the hollow 
of which meat had been introduced, in order to learn 
if this is digested in the stomach by means of a ferment 
or through attrition by the gastric muscles. It is good 
for example to have richly equipped physiological lab- 
oratories, and we should be grateful for them, but their 
fruits come essentially from the geniuses working in 


them; a wonderfully successful teacher of physiology 
got that science through even the thickest head in his 
classes by the agency of his personality, half a yard 


of string, a blackboard and some colored chalks. 


The Scientific American in the House of 
Representatives 

PEAKING recently on the subject of the Missis 
sippi River problem, the Hon. Benjamin G. Hum- 
phreys, Representative from Mississippi, included 

an editorial from the Screnriric AMERICAN of February 
15th, 1913. “Mr. 
under the leave granted to me to extend my remarks 
in the Record I include an editorial from the Scren- 
riFi« 


The Representative said: Speaker, 


AMERICAN on the subject of the problem of the 
Since the digging of the Panama Canal 
important problem 
which Congress will have to deal with. All three of 


Mississippi. 
this is the most serious and most 
the political parties represented on this floor are com- 
mitted by their plat- 
forms to the task of preventing floods on the Missis- 


specific declarations in several 
sippi River and I commend unreservedly to their care- 
ful consideration this editorial, which states the prob- 
lem and the sole method of its solution more pointedly 
stated before. 


and concisely than I have ever seen it 


“Every man here will concede that the ScientirK 


AMERICAN is one of the most conservative, accurate, 
and well-advised journals on all technical subjects pub- 
lished in this country, and its conclusions on this par 
ticular problem will certainly carry weight, if not con- 
viction, to every open mind. Few gentlemen here have 
the time which it is necessary to devote to the study 
of the therefore that 
you will read this editorial, which will cover less than 


Record, and yet 


Mississippi River, and I hope, 


two pages in the which covers the 
whole subject. 

“Reservoirs, outlets, and other kindred theories are 
studied and their fallacies exposed, and the levee 
this 
is the only feasible way to control the floods, is 


fully endorsed. 


theory, which all who are informed on subject 


agree 
I do hope that every member here will! 
read this editorial, because it illumines a subject that 
we will soon be called 


upon to consider and finally 


settle.” 
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Engineering 
Progress on the Cape Cod Canal.—lIt is estimated 
that the 25,000,000 tons of shipping which rounds Cape 
Cod during the year will be so far benefited by the 
opening of the Cape Cod Canal that it will be perfectly 
willing to pay a toll for the use of the canal. The 11,- 
000,000 tons of coal shipped annually to eastern ports 
will find the inner and sheltered route of great advantage 
and probably the greater part of this, or such part as 
is carried in barges, will avail itself of the canal. 
Decline in Relative Strength of the American Navy. 
Already the United States Navy has lost the second 
position in rank among the naval powers. Germany 
and confronted with 
the probability of having to give place to France, whose 
navy under the new administration has taken on new 
fe and is advancing by leaps and bounds. The relative 
positions of the two fleets in 1916 will be France, ten 
dreadnoughts, the United States, eight; 
superdreadnoughts, the United States, five. In 


has surpassed us, now we are 


France, seven 
that 
year the total displacement of dreadnoughts and super- 
dreadnoughts will be 376,000 for France 
310,000 for the United States. 

Switzerland Buys the St. Gothard Railroad.—The 
acquisition of the St. Gothard railroad by the Swiss 
government has been advanced by the ratification by 
the National Council of the St. Gothard Railway Con- 
vention of 1909, by which the St. Gothard railway 
passes into the hands of the Swiss government. The 
company is paid $42,500,000 for the railroad, and in 


tons and 


addition the government takes over the debt of the com- 
pany, which amounts to $23,418,000. This line, one of 
the most famous engineering works in the world, was 
the first to introduce those famous loops built entirely 
within the body of the mountain. 

A School Which Pays Its Scholars.—For six years 
the apprentice school at the Lehigh Valley Coal Com- 
pany’s shops at Drifton has been in successful opera- 
tion. It is held for one hour twice a week during work- 
ing hours, and a novel feature is that the scholars are 
paid at their regular rates for this time. Attendance 
They are instructed 
mathematics of freehand 
drawing, correspondence, and _ all useful to 
them in their craft. One of the earliest scholars could 
neither read nor write, yet to-day he is considered one 
of the best workmen in the shop. The average attend- 


is compulsory for all apprentices. 


in the applied mechanies, 


subjects 


ance is about twenty, and the course is pronounced by 
visitors from nearby institutions of learning to be 
both efficient and complete. 

Over-taxation Limits Size of Cities.—In a recent issue 
of the Wall Street Journal, attention is drawn to the fact 
that the final determining factor in the growth of cities 
is the taxation, which history has shown us tends to run 
to very high and burdensome limits in the greatest and 
most rapidly growing cities of the world. Attention is 
drawn to the fact that Mommsen has shown that the 
water-tax receipts proved that in the time of Hadrian 
the population of Rome was not 1,400,000. 
To-day it is less than 400,000, and our contemporary 


less than 


draws the conclusion that the people were taxed out of 
the city ° 
and attention is drawn to the fact that increasing taxa- 


London has slowed down in its rate of growth, 


tion, due to the very costly works of improvement now 
being undertaken, may ultimately act with similar effect 
on the city of New York. 


Sixteen-mile Tunnels Through the Rockies.—One of 
the most striking developments of present-day engineer- 
ing is the great expense which the railroad companies 
in building tunnels of unpre- 
cedented length with a view to decreasing their grades 
The latest announce- 
ment in this connection is that of the Canadian Pacific 
Railroad, which states it is going to undertake the con- 
struction shortly of a tunnel that will be by far the 


do not hesitate to incur 


across the mountain summits. 


longest yet constructed. It is to be built below its pass 
through the Rocky Mountains. It will be 16 miles in 
length and will cost $14,000,000. This is some four miles 
longer than the well-known Simplon Tunnel through 
the Alps and the estimated time of construction is seven 
years. 

Figures of a Four Days’ Rainstorm.—The Weather 
Bureau estimates that in the four days’ 
which devastated certain towns and villages in the 
upper watershed of the Ohio River, sufficient water 
fell to cover fifteen million acres of land to a depth of 
one foot. This represents between five and six thousand 
billion gallons of water. In the presence of such ec- 
centricity of nature, the works of man, whether they 
be restraining reservoirs or artificial banks or what not, 
become mere pygmies and utterly futile for restraint. 
A four-day rainfall wiaich will cover such a State as 
Ohio with a depth of seven inches, is a phenomenon 
of nature which is beyond all possibilities of eontrol 
by any appliances that are known in the present stage 
of engineering knowledge. All we ean hope for is to 
mitigate disaster. Absolutely to prevent it would prob- 
ably call for works of a magnitude which is utterly be- 
youd our present ingenuity and resources 


rainstorm 


Electricity 


Wireless Telegraphy Across the Bering Sea.—It is 
reported that arrangements are being made between 
our Government and that of Russia to maintain a wire- 
less telegraph service across the Bering Sea. This will 
eomplete the girdle of radio-telegraphie communication 
around the world. 


Electricity from Sawdust.—The city of Vancouver, 
British Columbia, has been greatly annoyed by the 
smoke from sawmills and lumber mills. To overcome 
this nuisance, a company has been formed to supply 
these mills with electric power. As fuel for the generating 
plant, however, it is planned to use the sawdust from the 
lumber mills’ waste heaps. As the power is obtained in 
this way from a waste product, electricity can be fur- 
nished at greatly reduced rates, and not only is the smoke 
nuisance abated, but the problem of disposing of enor- 
mous piles of sawdust is also solved. 


Threading Conduits Pneumatically.—A new appara- 
tus has been designed for thréading conduits. It has 
the advantage of being able to pass around several bends 
which would be difficult if not impossible with the ordi- 
nary fish-tape method. A “traveler” is provided which 
consists of a series of washers loosely fitting the interior 
of the conduit. This traveler is connected to a string or 
cord which passes through a tube into a compressed-air 
tank where it is coiled up on a.reel. In service, the tank 
is first filled with air to a pressure of about 20 pounds by 
means of a hand pump, then the traveler is inserted in 
the conduit, the end of which is sealed by a plug on the 
end of the tube, and a valve is opened, permitting the 
air to pass out into the conduit and blow the traveler 
through, drawing the string with it. This string is then 
used to draw wire which, in turn, may be used for haul- 
ing a heavy cable through the conduit. 


Sterilizing Milk with Ultra-violet rays.—The Bureau 
of Animal Industry has been carrying on a number of 
experiments at Washington, D. C., in the use of ultra- 
violet rays for the sterilization of milk. The milk is 
spread out in a thin layer by means of a drum revolving 
at high speed, which picks up the milk from one trough 
and conveys it to another. While on the drum it is sub- 
jected to the ultra-violet rays. Then it is picked up 
from the second trough by a second drum and conveyed 
to a sterile flask. A quartz mercury-vapor lamp gener- 
ates the ultra-violet rays to which the thin film of milk is 
exposed. It has been found that by this treatment the 
bacterial contents is greatly reduced. However, when 
the milk is exposed for a sufficient length of time or in a 
film thin enough to produce a much larger reduction in 
the bacteriae content, it is given a disagreeable flavor 
which renders it unfit for the market. 


Electrolysis and Concrete Reinforcing.—The effect 
of electrolysis on the iron reinforeing rods of concrete 
was demonstrated at the recent Cement Show in Chi- 
eago, by an exhibit of the National Bureau of Standards. 
It was shown that local currents are set up in the iron 
due to moisture and impurities, producing iron oxide, 
which, as it occupies a much larger volume than the iron, 
exerts a pressure that eventually results in cracking the 
concrete. To determine the amount of this pressure, a 
steel cylinder with a bore of 1.5-inch internal diameter 
was fitted with a steel rod of one-inch diameter and the 
space between was filled with cement. This was then 
immersed in water and the iron core was connected to an 
electric circuit. By measuring the expansion of the 
outer cylinder it was found that the oxidation of the iron 
core produced a maximum pressure of 4,700 pounds per 
square inch. A column of concrete, one foot long and 
six inches in diameter and provided with an iron core, 
was immersed in water and subjected to fifty volts with 
the iron core as the anode. In three hours time the 
specimen was cracked. A bulletin on these experiments 
is being prepared by the Bureau of Standards. 


Self-lighting Kinetoscope.—By the use of a small 
dynamo mounted along with the crank mechanism of 
a moving picture machine, the Pathé firm of Paris are 
now able to produce a machine which is self-contained 
and furnishes its own current for the lamp. This makes 
an independent apparatus which can be set up any- 
where and is at once ready for use. Where a current 
supply is not at hand, this will be very convenient. 
The idea is being applied in a simplified apparatus of 
recent design, and it is intended to be used extensively 
in homes or schools, as the picture machine is now 
recognized to have an educational value, besides giving 
recreation. One point which lessens complication is the 
use of an over-volted metallic filament lamp, and by 
increasing the current much above the standard the 
lamp gives a very bright light, thus projecting a good 
image on the screen. Such a lamp will burn for 8 or 
10 hours and ean be replaced very cheaply. Thus 
the usual are lamp, which amateurs may find more 
difficult to work, is not needed here. The new machine 
also has incombustible films of prepared celluloid, of 
somewhat smaller size than the standard. In this way 
the machine is well within the reach of amateurs, as 
now there is scarcely anything to be attended to. 


Science 


The Tercentenary of Logarithms.—The Royal Society 
of Edinburgh is planning to hold an international mathe- 
matical congress in June, 1914, to celebrate the tercen- 
tenary of the publication of John Napier’s ‘ Mirifici 
Logarithmorum Canonis Deseriptio.”” The entertain- 
ments will include a garden party at Merchiston, of 
which Napier was laird. 

The Names of the Minor Planets, or Asteroids, since 
the number of known bodies of this class began increasing 
by leaps and bounds, with the introduction of photo- 
graphic methods of search, have furnished astronomers 
with the opportunity of commemorating all sorts of per- 
sons and things, mythical and otherwise. One of them, 
No. 594, has just been named Mireille, after the heroin 
of a celebrated Provengal poem by Frédérie Mistral. 
This name was proposed by Camille Flammarion (of 
course!) and has been accepted by Dr. Max Wolf, who 
discovered the planet in question in 1906. 

Meteorological Work of the “Scotia.””—In connection 
with the forthcoming ice-patrol of the North Atlantic 
which is being organized by the British Board of Trade 
and several steamship companies, it is announced that 
the vessel to be used for this purpose, the ‘ Seotia,”’ will 
carry a trained meteorologist, and that upper-air obser- 
vations will be made by means of kites and kite-meteoro- 
graphs, which have been supplied by Dr. 
director of the Lindenberg Observatory. It is also an- 
nounced that the wireless equipment of the vessel has 
been furnished free by the Marconi Company 
wireless operators will be carried. The vesse! will he 
stationed off the east coast of North America, to the 
north of the usual shipping routes, to watch the break-u; 
of the ice and report on its movement toward the ship- 
ping routes. 


Assmann, 


Tw ’ 





A “German-South American Institute” has been 
founded, with headquarters at the Technical High 
School in Aix-la-Chapelle, for the purpose of furthering 
both intellectual and commercial 
Germany and Latin America. The ambitious programme 
of this institution includes the interchanges of literature, 
especially periodical publications; the publication of 
directories and handbooks for the countries concerned; 
the preparation of German, Spanish and Portuguese 
editions of appropriate works on the arts and sciences, 
and so on. The Institute will be divided into a large 
number of sections, according to countries and subjecta, 
and each member will affiliate with one or more of these. 
Further information on this subject may be obtained by 
addressing the ‘‘Geschaftsstelle des Deutsch-Sudameri- 
kanischen Instituts,” Kgl. Techn. Hochschule 
Chapelle, Germany. 


relations between 


Aix-la- 


The Highest Mountain Climb.—The account of the 
Duke of the Abruzzi's expedition to the Karakeram and 
Western Himalaya in 1909, just published, reports some 
remarkable altitudes attained by the party. According 
to the Geographical Journal, the Duke undertook this 
expedition chiefly to contribute to the vexed problem as 
to how high it is possible for human beings to climb. He 
and his guides, after living for 37 days at or above 16,600 
feet, spent another 17 above 18,000 feet, of which 9 were 
spent at or above 21,000 feet. In an attempt on Pride 
Peak, the party camped at 22,483 feet, and the next 
morning climbed to 24,600 feet—thus carrying the 
“*man-level’’ 700 feet higher than any previous moun- 
taineer. Only a heavy mist prevented them from reach- 
ing the summit (25,110 feet). The most remarkable part 
of the story is that the party did not suffer from moun- 
tain sickness, and were little the worse in any way for 
their exertions. Apropos of this fact an interesting series 
of letters on the subject of mountain sickness, from cor- 
respondents in various parts of the world, has been ap- 
pearing for some months in the Geographical Journal. 
There are few subjects on which opinions differ more 
widely. 

Primitive Art.—The numerous discoveries in the way 
of mural paintings and drawings of paleolithic caverns 
which have been made in Europe of late ar 
sumed and illustrated in the recent publications made 
under the auspices of the Prince of Monaco, and the two 
volumes relate to pictorial art of the epoch known as 
Magdelenian. The first discoveries made at Altamira, 
Spain, in 1872, were followed by many others, and these 
confirmed the existence of a quaternary art of remarkable 
value. Systematic researches in a 
eaverns showed that this drt was spread over other 
regions, for instance in France, where M. Riviere pub- 
lished the drawings from the La Mouthe cavern in the 
Dordogne region. Handsome and large-sized polychrome 
frescoes then came to light in the Combarelles and other 
caves which belonged to the same family. 
study of the subject was taken up and the publication 
decided upon, owing to the Prince of Monaco’s liberality 
Breuil and 
10w determine the form and position of the 


well re- 


great number of 


Then a careful 


Messrs. Capitan, others who active 


workers, 
caverns, then give a description of the ornamentation, 


were 


and draw a parallel between the animal forms and those 
of existing animals or of animal remains which we 
possess, 
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English Multicycles for the Blind of the Woman's Auxiliary. It will be used to pen 











supplied by an electric lighting system, with which the 




















trate sparsely settled regions that are beyond the reach car is completely provided. As a shelter from rain or 
By Frank C. Perkins of the railroad Starting from Brownsville lexas, the the heat of the sun, a 20 by 50-foot gable roof tent 
FEViE first multieycle used by the pupils of the Royal chapel, in charge of two priests, wi work its way with 7%-foot walls is furnished. When not in use, this 
| Sorm Celiege for the Blind was a Rudge Sociabl along the Rio Grande River westward through the is folded up and earried on the roof of the ear. 
cle which Sir Francis Campbell obtained When State Living quarters for two priests are provided in the 
he double Sociable was developed two of these n Mounted on a standard two-ton motor truck chassis forward end of the car. When the altar is not in use 
were obtained in 1884. and with it is pushed to the extreme rear of the 
} 1 pers teer, tl ! d car, giving plenty of room for living quar- 
reaapi ‘ hort ips ters. In this forward space are contained 
i ed tl Sociable I lockers for personal effects, lockers for 
l i ther indem folding cots, bedelothes, drawers for 
, a ti ' ‘ a books, stationery, a typewriter, cooking 
\ i ean ime utensils, tableware, and a light supply of 
} ‘ ted per could steet provisions. As many as three cots can be 
f i ‘ ‘ iders, th erected in berth style, suspended by means 
mult ‘ ked tf of brass chains, so that the priests and a 
‘ tru rinsne ! ! d chauffeur may be accommodated. In ad 
‘ f j couplir dition to this there are two extra army 
e tried x ' } , d folding cots for use, when desired, outside 
pract ff f the of the car 
i ‘ t I ! il init | 
7 teeg ye goccrgpace: The Good Roads Movement 
hut 1S 1 ( ef ryV UAT there are upward of $400,000,000 
t Hlind fM w. W | of good roads bonds issued and out 
Mr. J ( l ci stunding is indicated by the Goods Roads 
| ' ’ ded Year Book of the United States, the 1915 
ldi | f edition of which has just been issued, con 
d there ha t f ‘ i. — —_ | taining a résumé of the whole road situ 
a . d ; it 3 Two “Sociables” connected in tandem. aon It is evident that whatever ma) 
f ! | S ‘ ! be the faults in methods of construction 
ce ed dia and maintenance, money is being spent in 
‘ i I ! Roya sufficient amount to bring about a vast 
ru ‘ I d S03, and improvement in the public roads. The 
‘ it . Year Book shows $137,000,000 of State and 
f cle f TG road bonds authorized, and $156,500,000 
it ‘ ected of county bonds outstanding on January 
‘ Ist, 1913, making a total of $293,500,000 
I'he sty cle set ie phot As this is based on reports from about 75 
ph i the steering per cent of the counties in the United 
ne by the d rider, and it will tur States, and as a large number of the in 
, eng t can be divided int dividual townships have not reported, it 
i f ! It ength is is estimated that the amounts not report 
S feet und it is geared to 51. With thi ed would run the aggregate up to prob 
nulticyele runs have been made to Der ably $350,000,000, to which should be add 
Rirmils im. Brighton and other to ed ten or fifteen million dollars of the 
tatil th motor traffic monopolized the wnds voted in 1912, which have not yet 
d he ma was it nstant use b been issued. 
the blind bore and girls and there was no A party of blind students off for a trip on a twelve-seated multicycle. Gratifying progress in road construe 
uting they e1 ed more than a run on tion during the past few years is indi 
the Brighton road There is a track of three laps t is all the necessary religious equipment When the car cated by the statement in the Year Book that while 
the mile in the mnds of this asylum for the blind is en route its somber gray finish, the eight cathedral the percentage of all road improvement in the United 
where tie iils practise windows with a cross design in the center of each, and States at the close of 1909 was 8.66 per cent, the re 
bor ecreatior t the Royal Normal College and the coat of arms of the society will distinguish it from vised statistics to December 31st, 1911, show an im 
Academy of Music for the Blind at Upper Norwood commercial vehicles and give to it an appearance of proved mileage of 10.1 per cent, or a net gain of 1.44 
London, England number of these college multicycles individuality When the car stops at a place for se! per cent This does not sound so impressive in terms 
are used. as shown in the accompanying photographs vices, the rear door and hinged panels at the side open of percentage, but it means that in the two-year period 
\ team from this institution for the blind rode from out and a drop platform is spread down, giving ap more than 34,000 miles of improved roads were con 
Londat I ind back, a distance of 100 miles, in proximately double the floor space, thus forming a structed, or 10,000 miles more than the entire mileage 
1) hours 45 minutes running time. The riders for this sanctuary of ample size. In the center of the platform of national roads in France. 
trip were chose f n 60 candidates The length of extension is set a quartered oak combination altar 
the machine is 28 feet and the gear is 51. The second ind vestment cabinet with its ornamental brass acces The Ghent Food Congress 
person steers this machine and the others simply pro sories Along the outer edge of the platform brass r the Ghent international exposition which opens 
nel the combinat ehicl standards are fitted and provided with heavy silk cord <\in April there will be held a Congress of food adul 
guards. The floor of the platform is covered with a teration and like subjects. An interesting feature is a 
= deep green Brussels carpet, and a green draped curtain section where will be exhibited natural products in raw 
A ¢ hapel on a Motor Truck hangs from the platform to the ground. To the right of and purified state along with imitations or different 
NHAPELS « wago on railroad coaches, on boat the altar in one of the photographs may be seen a kinds of adulterations. Model laboratories where food 
C we have heard i f these; but a motor chap. small folding organ, while in the foreground is a rack products are manipulated will also be seen by the pub- 
this is somethir ew Motor chaps St. Peter, it fitted with large tubular bells for outside use and a lie Numerous lectures illustrated with lantern or 
cutled nad tt presented to the Catholic Chureh small chime for use at the altar. The equipment also moving picture projections, form another attractive 
Extension Seetet } member of a western branch includes a stereopticon, the power for the lantern being feature 
enemnaiemee . ae 





a —————_—_—_ 














Lhe chapel open and ready for service. Motor chapel St. Peter as it appears on the road. 
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Premature Explosion of Shells in Three-inch 
Field Guns 


ICTURED herewith is a three-inch gun of the field 
patie of the United States Army, which ex 
ploded when being fired during target practice near 
Tobyhanna, Pa., on last October 4th. This gun was 
made of high carbon steel, of which mate 


rial most of the field guns of our service 


very easily jump across any obstacle in the way, and 
the gun can be placed in position by two men. The 
same kind of carts and dogs are used to transport the 
ammunition. 

The way the dogs are harnessed is plainly shown 


in the picture. So proud are the dogs of their task and 
so faithful, that none other than the men of the com 


however, was too friable to be adapted for ordinary use 
as a fuel. At the same time it was observed that an 
important role was played by small amounts of oxygen 
in the gases surrounding the heated mass of Coal. 
More recently this line of investigation has been, 
followed out further by Prof. S. W. Parr in collabora- 
tion with H. L. Olin. They find that under suitable 


conditions it appears to be feasible to 





are made, and was of the built-up high 
power viriety, the principal parts of 
which consist of a tube, jacket, locking 
hoop and clip 

These guns have a total length of S7.S 
inches and weigh about SOO pounds. They 
fire a 15-pound shell and have a muzzle 
velocity of 1,700 feet per second, a maxi 
mum range of 6.500 vards, or about three 
and seven tenths miles. and are designed 
to stand a maximum pressure of 35,000 
pounds to the square inch 

Fortunately none of the officers or men 
attached to the battery was killed by the 
bursting of this gun and none seriously 
hurt, which is but another of the mystet 
ies often accompanying the exploding of 
ordnance, for the gunner whose seat is on 
the left of the breech and directly under 
the rupture had just left his seat and sus 
tained only slight injury from flying 
splinters No. 1 man of the gun crew, 


whose seat is on the right of the breech, 








prepare from Illinois coals, by coking at 
low temperatures, a coke satisfying all 
ordinary requirements as regards texture 
and firmness. We say “under suitable 
conditions”—for it appears to be essential 
to maintain an oxygen-free atmosphere 
around the coal during the process, This 
was accomplished in the experiments of 
Parr and Olin by heating by means of 
steam introduced directly into the retort. 
At the temperatures employed there was 
no chemical action between the coal and 
the steam. 

The authors conclude from their obser 
vations that “the fusible substance of 
Illinois coals is the true binding materia! 
in the coking process; that it is present in 
such abundance as to produce a coke of 
too open and spongy a character as a re-' 
sult of the evolution of the large amount 
of gaseous products which result from tts 
decomposition. In this respect, it is 
paralleled by the behavior of sugar in 


the process of coking, which yields «xs ea 








wis in that position and escaped unhurt 
At the time of the explosion the gun 
was loaded with a high explosive shell. 


containing what is known as “D” powder, 


Three-inch gun burst by premature explosion of a shell. 


result of the large volume of escaping 
guses a very porous mass of sugar-coke 


or carbon. However, if the raw cor! is 





and was backed by the usual charge of 
approximately 24 ounces of nitrocellulose 
pron det 

When the gun was fired the breech 
block was blown 90 feet to the rear (bare 
ly missing a soldier who was holding a 
horse) and the whole of the rear body of 
the gun was blown open on the left under 
neath for a distance of about three feet 
When examined after the explosion the 
forward or point end of the shell was 
found to be in the bore of the gun, near 
the muzzle, and a piece of the base was 
jammed at a decided angle in the bore 
about 50 inches from the breech. 

Another more serious explosion is also 
illustrated herewith. It took place during 
the practice of the Wisconsin Militia two 


years ago, and it resulted in the death of 








mixed with a considerable amount of 
material which has already gone through 
he coking process, or which has at leas 
given off the larger part of its gases, and 
then has been reduced to a fine division 
like breeze, the cementing material of the 
fresh coul is able to disseminate through 
out the mass, and the gases may also es 
cape without blowing it into a spongy 
mass, With the result that a coke of good 
texture is formed. Exactly in a similar 
way, if molasses or other sucrose or gin 
cose material be substituted for the fresh 
coal, we shall have again the formation 
of a dense coke capable of retaining its 
shape under conditions of firing much 
better than where a plastic binder is need 
In both cases a strongly cohering mass is 
produced which meets the requirements 


of handling, storage, and combustion with 








the gunner 

It is hard to decide definitely the cause 
of these explosions, several of which have 
vecurred in the firing of 3-inech field guns, and with 
varying results. One thing however is clearly defined, 
Whether such explosions are accompanied by loss of 
life or not—expensive and valuable property, a char 
acter of which we possess far too little, is totally de 
stroyed The most recent models of these guns are 
built of nickel steel, and to test their ability to stand 
the shock of premature shell explosion they have been 
subjected to a practical test, by the exploding of a 
shell in the gun chamber and with the gratifying re 
sult that the gun built of nickel steel is capable of 
standing the great strain without rupture. Our field 
artillery is inadequate, and our nickel 


steel guns too few 


An explosion that resulted fatally. 


pany to which they belong will dare to touch the gun 


The Coking of Coal at Low Temperatures 


a series of experiments carried out several years 
ago by Parr and Francis at the University of Illinois 
it was found that by coking coal at a comparatively 
low temperature, say 700 deg. Fahr. or less, the heavy 
hydrocarbons—those chiefly responsible for the forma 
tion of smoke—could be driven off, yielding a gas of 
high illuminating power and a tar with a high per 
centage of volatile oil. The solid residue in the still, 


the greatest efficiency and the least forma 
tion of smoke. A small admixture of raw 

coal may thus be made to serve the put 
pose of a binder for material otherwise wasted as coke 
breeze, at a cost which would enable it to compete with 
the pitch binders now in use. This suggests a proces 
of fractional coking, or coking in two stages. The first 
result at the lower temperature furnishes a product 
which, when ground to a moderate degree of fineness 
and mixed with a small portion of fresh raw coal, 
would furnish the essential conditions for producing 
a coke of dense nature with a binder eso distribuied 
as to give the material a strength quite comparable 
with that produced by coals of the regular coking 
variety Moreover, an advantage would be evident tn 


such material, especially for use in house 





Dogs for the Dutch Army 
By W. J. L. Kiehl 


1! RING the military maneuvers last 
summer it often happened that the 
mitrailleur—a_ quick-firing machine gun 
for the infantry—arrived too late at the 
point of destination. 

This deficiency was caused by the dif 
ficulty of transport: for the gun with sup- 
port weighs 175 pounds, the gun being 42 
pounds and the support 138 pounds. This 
is a heavy load for men to carry, com- 
bined or separate. To remedy the diffi- 
culty the Duteh army authorities are now 
making experiments with the invention of 
a Belgian officer, i. e., a very light cart 
drawn by two strong dogs. This device 
has already been adopted by the Belgian 
army for the transport of infantry mitrail 
le and has been found eminently satis- 
factory—even more so than the transport 
by horses of this same kind of guns for 
the artillery. 








hold appliances, in that it would be more 
lively in combustion and less difficult of 
manipulation in the matter of maintain 
ing a fire than coke made by the usual 
methods.” 

For further information regarding this 
important investigation the reader must 
be referred to our current SUPPLEMENT 

We shall here only add a brief refer 
ence to the work of another investigate: 
Dr. F. R. Bergius, who has shown that by 
working under pressure and at a moder 
ate temperature we can accomplish in the 
brief space of a few hours a_ result 
closely analogous to that produced by na- 
ture in a long time. He heated cellniose at 
350 degrees in water in a closed electrically 
heated furnace until the pressure became 
14) atmospheres. Samples were taken 
from time to time and it was found that 
the cellulose had been changed to peat 
The result was obtained in twenty-four 
hours, no further change being obtained 
in sixty hours 

By applying the Van’t Hoff-Nernst law 
of reaction velocity, it is found that the 








The very light cart, whose construction 
( be plainly seen in the photograph, 
Weighs 220 pounds. Dogs and cart ean 


Dog-drawn artillery of the Dutch army. 


same change from cellulose to peat at 10 
deg. Cent. requires 7,000,000 years-—a ge 


logical period. 
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Discovery of the Infantile Paralysis Germ 


By Genevieve Grandcourt 


rEeshHoual i ent ve ire unable te top the 
| ri f f paralysis, the cent discover 
r the ern ‘ ibie for if Is ong ste I hat 
lirecti 
if ji now iM hree quartet! [ i centul ince 
Tleine i German physician, made clinical observations 
haracter tric established acute Hlomyvelltis 
(infantile pmaruivs . i disease of i distinet char 
icter lwenty-nine ears ago Striimpell first broached 
the eory ! comme! vith certal tie 
irs th ‘ re | t the presence [a we n 
I n the time of the recognition of infantil mit 
te ibout fifty epidemic e beet ! 
rie itt tie I pit mn for fenath tud 
rh hic! iled in Sweden in 1890, an 
furnished iluable data for extended rese r seemed 
‘ t | f currence I tur 
f Itu (} asthe I ted S 
pyunit el ( ‘ l cl ire ‘ 
e (it i nl ‘ ‘ | And in 1905 
W ic mut iid ‘ 1 ft le 
hot j™ f t e ¢ ‘ ff funtite 
i ink ‘ 3 deve l t people 
j t il I the ‘ | ead ‘ 
! rder to understand this, difference nu the nature 
r WK t livid I t le faken into ac 
\ do of three veers is taken sick with 
idache nd fever rhree days later, entirely without 
pars creeps | ! ‘ scends ft the 
if i 1 after I erval of | five days, inter 
ere j i t etion and cause deat! 
ret ! ( ri ciati with the fatal 
ine th ive racti the me symptom but 
may never develop pa wing an example of the 
ihertive type hic t the less to be reckoned with 
hen pu e da er from the disease is considered 
Obstacies in «a gnos xe the illness were for a time 
nrmountaole not only becuuse paralvsis Came on 
ifte? i preliminary liiness so sight as searcely t 
flord warning f the need for a doctor, but becnuse 
il be i parentls recovered, he became 
comet ime with i few davs, sudden ‘ and hopelessly 
npled 
rhe presence of lafantile paralysis came to be recog 
nized at aut vy by sears along the spina tract not 
be found | the rts of the body Though fune 
tioual changes i rgans were effected, the nervous 
right f the tronble v manifestivy to be investigated 
i he furnis! f ~ W he paralysis was 
coming on, the imbs of ne side of the body would 
be a drag on these f the opposite side, the weight re 
iti i TT 
fhongh at uffered from the disease, the irgest 
known proporth« was about one fifth of those stricken 
n the « ‘ f pidemic; the favorite victims le 
ing children in their third year In country districts 
the disen emed to radiate from the public schoo 
Tlie carrying igent was believed to be always the 
human belng no animal suffering from a form of 


paralysis that could be studied as co-related to it 

Some year igo, Landsteiner of Vienna confirmed 
Striimpell’s theo: of infectious agent by transmit 
ting the disease to monkeys This made it possible to 


study the disease } 


objectively b a new method: and 
since that time scientists have been giving it great at 
ention 


Though the infantile paralysis virus does not flourish 


with equai Tacit il ill individuals, it is hard to ki 

It presence in. the brah spinal cord and tonsi of 
recentiy dead human beings and monkey has been 
shown by inoculation, for example, of material obtained 
from the na passages of monkeys Moreover, ex 
periment how that the germ does not die of pro 


longed heating or freezing unless excessive 

Much of the important work along these lines has 
been done at the Rockefeller Institute under the diree 
tion of Dr. Flexne Experiments on animals afforded 
the hint that the infection may be carried from and 
io the mucous membrane of the nose by loud speak 
ing, coughing eezing, etc.* 

It is now upposed that the virus enters the body 


through the nasal passages and is carried by the lym 


phaties along the route of olfactory nerve to the 
penetra prran the hat enve the br and spinal cord 
Whether intermediate agents, such as flies and other 
domestic insects, play a part in tl mission, is 
not yet definitely established 

Flexnet vork for a long time dealt with prevention 
and evia Dur immer f 1911 a inge 
ritimaly itlent f ! ‘ ere ad 
mit l the Ro« feller If ‘ rr ! 
I ni ere al 

Menuntim ' " ' vical 
departm f l l destined 
ha gre en | | | 

4 ‘ hig 7 int 

al 


it e Rockefeller succeeded i vrowing for the first 
time the spirochata pallida (the germ of syphilis) 
This germ was first discovered by Schaudinn in Ger 
mit and was later developed in animals at the Pas 
teur Institute in Paris by Drs. Levaditi and Besredka 
Noguchi's suece developing it was due to very 
mcinl research « ich he had been engaged for 
ome time with reference to the culture of anerobie 
germs, i. e., germs that cannot be grown in the presence 
fal And Tbr. Flexner suggested, not long since, that 
he | these brilliant new methods to the problem 
f growing the hitherto undiscovered germ of infan 
This germ appeared to be one of the so-called “uitra 
iriet that is to say, a virus so minute 
isible through the magnifying-glass and to 

ough the pores of porcelain (Berkfeld) filters 
\ x on Dr. Flexner’s suggestion, and enforcing 
the very strictest conditions of air exelusion, Dr. 


Noguchi has grown the germ of this frightful malady 
from the brains and spinal cords of children who have 
died of it: grown them in human serum kept in long, 
deep tubes Qn the top of the serum is a layer of 
paraffine to keep out the air; and the germs grow only 


the very bottom of the tubes i 


1 the position most 
distant from the air 

In the light of this scientific feat, these germs appear 
to be not truly ultra-microscopic, in spite of the fact 
that they are small enough to pass through the Berk 
feld filters. They can be seen through the microscope 
globular bodies, in 


as exceedingly tiny granules or 


a variety of arrangements: growing singly, doubly, in 
short chains or in masses. They can be stained a red 
dish-violet with the well-known Giemsa stain by means 
of which the syphilis germ was first identified. 

As a guarantee of the genuineness of this discovery, 
the crucial test proposed by Koch of Germany has 
already been successfully applied. This test has been 
ipplied in order to establish whether the newly dis 
covered germ is really the cause of the disease under 
investigation Germs which have been cultivated 
through several generations have given the experimen 


Then 


they have been recovered again from the bodies of these 


tal disease of infantile paralysis to monkeys. 
animals, precisely as in cases which have been so 
constantly under observation in the past 

It is needless to say that this discovery is of the 
very greatest importance in the diagnosing and treat 
ment of cases, and that it justifies the expectation that 
the day is not far distant when science shall have this 


devastating disease under relatively perfect control 


Lightning Calculations 
Extracting Roots of Numbers by Inspection 
By Alfred J. Lotka 
} a recent meeting of the Société Francaise de 
4 Philosophie, M 


present by extracting cube roots and fifth roots of 


(Juinton astonished the members 


given numbers at sight The matter has received con 
siderable discussion in the daily newspapers, but for 
some reason the method employed has not gained very 
general publicity, nor has the rationale of the process 
been exposed. I shall first of all describe the method 
as reported in Le Matin and La Nature, and shall then 
show how the rules given follow from simple mathe 
matical considerations 

It should be remarked at the outset that the method, 
as described in the sources quoted, applies only to per 
fect cubes, and, generally, to odd powers of whole num- 
bers. A few examples will best serve to explain it. 

\s regards fifth roots, M. Quinton observes that the 
last digit of the fifth power of a whole number is 
always the same as the last digit of the number itself. 
Thus, 1 Te 32; 3 213; 4 1,024; 5 3,125 ; 
16,807: 8 59.049. Hence, 


if given the fifth power of any of the numbers 1 to 9, 








6 7.776; 7 32,768 ; 9 
and asked to extract the fifth root, we can do so instant- 
ly by inspection of the last digit. If the number given 
exceeds { the process is a little more complicated. It 
becomes necessary to memorize the fifth power of the 
first nine digits, as given above. An example will best 
illustrate the method It is required to find the fifth 
root of 220,345,007, this number being the fifth power 
of a whole number The last digit of the root sought 
will, as before, be 7. To find the other digit, inspect 
the digits of 229,545,007 which precede the tens of thou 


sands and do not exceed ten billions (ten thousand mil 





lions ) In the present case they are 2,293. Now 2 
falls between 4° and 5°, as wiil be seen by referring to 
Then the last digit but 


one of the number sought is 4, and the entire number 


our list of fifth powers above. 


is 47, as the reader may convince himself by trial. 


For cube roots the method is slightly different. M. 


(Juinton observes that the cubes of 1, 4, 5, 6, 9 end in 


1, 4, 5, 6, 9: while the cubes of 2, 3, 7, 8 end in & 7, 


i. e., In numbers found by subtracting 2, 3, 7, 8 


from 10. The cube roots of numbers less than 1,000 are 
therefore obtained by inspection of the last. figure as 
follows: 8 10 — § 2: *vVo7 10 7 3: *VG64 


“>; V- , 


+ V 729 9. For eube roots of the higher 
numbers we must memorize the cubes of the numbers 
between 1 and 9% Thus *y 5,832 18, for (10 2) s 
and 5 lies between 1 and S and therefore has a_ root 
The digit in the tens is there 
fore 1, and the number sought is 18, as stated. 


lying between 1 and 2. 


M. Quinton has similar rules for extracting the 7th, 
Yth, 11th roots, ete. 

Now let us see how we can account for these remark- 
able facts: 

Let us consider the case of the fifth root. We want 


to show that the last digit of 2° is «. This is the same 


thing as saying that the last digit of (2 r) is zero, 
or that (2 r) is divisible by 10. Now (2 r) 
r(z?7+1) (27+1) (2 1). 


It is immediately obvious that if 2 itself is divisible 
by 10, then (4 r), since it contains the factor sv, 
will also be divisible by 10. Furthermore, if the last 
digit of s is 1, then (+ 1) is divisible by 10. But 
(x 1) is a factor of (24 r), Which is therefore 
also divisible by 10. Similarly if the last digit of «+ is 9, 
then (2+ 1) ends in zero, and so does therefore 
(r r). 

Now if «© ends in 2, then «*? ends in 4, and (2? +1) 


in 5. Hence (4 r) contains the factors 2 and 5, 





its last digit is again 0. Again, if « ends in 3, 2? ends 


in 9 and (2?+1) in 0. Thus (¢ r) ends in 0. 
If r ends in 4, (27 +1) ends in 5 and (2° r) con 


tains the factors 5 and 4, that is to say, it ends in 


0. If + ends in 5, (#+1) is an even number, 
and hence (a r) contains the factor 10. If « ends 
in 6, (2 1) ends in 5. If «© ends in 7, (2?+ 1) ends 


in ® If « ends in 8, (27+ 1) ends in 5 and (+r r) 
contains the factors 2 and 5. Our proposition is there 
fore proved 

The rationale of the rule for numbers greater than 
9 is so obvious as to require no explanation. The rules 
for the third, seventh and other powers can be ex 
plained by a similar process, which I may leave to the 
reader to work out I will only add that (+ r) is 
divisible not only by 10, but also by 3, as the reader 
may show either by inspection of the fifth powers cited 
above, or by a process of reasoning similar to that 
developed here. 


The Current Supplement 
\ R. FRAASA’S article on the construction of a self 
4 starting induction motor is coneluded in this 
week's issue of the SuppLemMentT.—Mr. R. H. Rogers 
tells us “why our freight traffic costs us five times as 
much as national, State and local taxes combined.” 
The musicians among our readers will be interested 
in the illustrated description of a typewriter which 
prints music characters.—V. Jefferson Watts contrib 
utes an article on Knowledge and Morals, which is 
referred to more at length on our editorial page.—F. 
V. Huntington gives a simple formula for computing 
gyroscopic forces in aeroplanes.—A highly efficient 
photo-mechanical process for preparing illustrations, 
which has found extensive applications and promises 


still further development in the future, is described. 


Prof. J. J. Thomson continues his discourses on “The 
Structure of the Atom.” 
indirect causes of imperfect interchangeability of ma- 
chine parts.—Prof. S. W. Parr of the University of 
Illinois, collaborating with H. L. Olin, has conducted 


A. Whitehead discusses some 


important researches on the coking of coal at ‘ow 
temperatures. <A detailed extract of their report ap- 
pears in this issue of the SuppLeMent.—E. F. Bashford 
discusses the relation of certain cases of cancer to the 
presence of parasitic worms in the body of the animal 
afflicted. 


A New Method for Cooling Mines 

"sspears engineer, M. Dietz, proposes a method 
4 Afor cooling the air in mines, which will overcome 
the existing difficulties. The temperature in mines, 
which increases with the depth of working, makes it 
necessary to fix a maximum number of hours per day 
for the miners, and in the German mines where the 
temperature often exceeds 2S deg. Cent. the men do 
not work more than 6 hours per turn. Such condi 
tions cause a greater expense for labor and a lessening 
of the yield, and the present method is intended to 
keep the temperature below 2S degrees at the working 
points so as to allow of a continuous working as in 
other industries. After showing the reasons why previ 
ous attempts in this direction were not successful, he 
exposes his method, which is to compress air at the 
surface of the ground and then put it through a drying 
process. The compressed air then goes into an expan- 
sion apparatus or air turbine, where it expands and 
furnishes work to this machine. The air also becomes 
cold by the effect of the expansion on the well-known 
principle, and it is then taken by means of a protected 
piping into the mine and delivered at the proper point 
so as to secure a good ventilation and a cooling of the 
air within the mine. In this way he claims that the 
mine can be cooled more effectively than heretofore. 
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Correspondence tributaries. The only manner in which money can be from experience as well as from observation. Ther: 

profitably expended by one State in controlling the river, are hundreds of inventions to-day that have never 

[vhe editors are not responsible for statements is by building levees; but with the general Government, been patented by their inventors, some to my own 


made in the correspondence column, Anonymous com 


considered, but the 
withheld when so desired.) 


munications cannot be names of 


correspondents will be 


Inventors and Their Needs 


To the Editor of the Sctentiric AMERICAN: 

You render invaluable service toward advancement by 
publishing the letter of Mr. Kennedy in your issue of 
March 29th. 

The inventor, as a rule, is not ““money-wise’’; his voca- 


The subject surely demands serious action. 


tion is to serve humanity, and he should not be deprived 
of reasonable compensation nor permitted to fall into the 
trap of the mercenary. Many lose through indiscreet 
confidence in the personal representative of capital. 1 
happen to know through experience. There may be a 
law to protect ideas, but the inventor has no money to 
go to law when ealled upon to defend himself. 

I am now working upon ideas pertaining to a rotary 
gasoline engine, also a device for launching lifeboats in 
heavy seas and a life-saving device for use in the tall 
buildings when fire escapes, ladders, and all other means 
fail. It is remarkable that the last is not already in 
general use, but it is not, and as usual the device is of 
quite simple construction and of genuine merit. 

You should reprint Mr. Kennedy’s letter. 

Cincinnati, O. Howarp SMITH. 


The Falling Elevator 


To the Editor of the Sctentiric AMERICAN: 

My attention has been called to an error in the issue 
of Scientiric AMERICAN of March Sth. On page 233 
you say: “It is interesting to note that as the falling dis- 
tance is four times the stopping interval, Mr. Ellithorpe 
will, during the latter interval, have his weight increased 
fourfold His weight will be in- 
creased fivefold. 
the falling interval is 400 feet and the stop- 
interval 100 feet. man weighs 100 
pounds Work done by gravity on man in total descent 

100 (400 +100)=50,000 foot pounds. This must be 
absorbed in the latter interval of 100 feet. Hence pres- 
sure of man on elevator=50,000 foot pounds divided by 
100 feet If the man’s weight is 150 pounds 
he will “‘weigh,”’ during the stopping period, 750 pounds. 

This is supposing the stopping acceleration to be uni- 


Such is not the case. 


Suppose 


ping Suppose a 


5OO pounds. 


form, which of course it can not be, for if his pressure 
to change from O on the elevator to 750 pounds 
Hence, as you point out, 
the negative acceleration must inerease gradually. This 
will make the pressure of a 150-pound man much more 
than 750 pounds during the latter portion of the stopping 
J. 8S. Coon. 


were 


suddenly, he would collapse. 


period 
Atlanta, Ga. 


The Mississippi Problem 


To the Editor of the Screntiric AMERICAN: 

I saw some articles in your paper discussing methods 
of improving the Mississippi River. There is one fact 
about the Mississippi to which you do not seem to 
attach any importance, and that is, it is a silt-bearing 
stream, which should not be left out in any plan for 
the control of the river. It is, as you say, not practical 
to regulate the quantity of water in the river by retain- 
ing in reservoirs, in the upper sections of the river, 
enough water to prevent overflows in the lower sections. 
Every inch in the rise of the river increases its carrying 
capacity, not so much because of the volume added 
to the mass of the water, but because of the increased 
speed of the current. I saw observations made by an 
engineer at New Orleans which showed that at high 
water, a rise of twelve inches doubles the quantity of 
water passing at New Orleans. As a difference of no 
more than one foot at New Orleans would not have been 
sufficient to prevent the river from overflowing in 1912, 
reservoirs having the capacity of preventing the river 
from overflowing in that year should have been exten- 
sive enough to retain considerably more than one half 
the water that drained into the river, and this would 
require the condemning of a territory larger than several 
States. It is clear enough that the capacity of the 
river to carry water must be increased, and that levees 
do increase this capacity; but it is not clear that levees 
are the only means which ean increase the water-carry- 
ing power of the river. The effect of levees is to increase 
the thickness or depth of the water; the measure of 
the increase is from the level of the land on the banks 
of the river to the top of the levee; if there were no 
levee, the same thickness or depth of water would be 
secured by removing the required number of feet of 
earth from the bottom of the river. Nor is it certain 
that it is absolutely necessary that so much water 
should be wasted every year. 

If a State must use its own means only to protect 
itself from the river, it is clear that it must build levees, 
there is nothing else it ean do; but the boundaries of 
the Union include the entire length of the river and its 


the case is very different. 

The general Government can utilize the natural law 
which governs the amount of sediment water holds in 
suspension depending upon the motion of the water and 
on the velocity of that motion. If a given amount of 
earth be placed in the bottom of a vessel containing 
clear water, and the water be quite still, it will remain 
clear; none of the earth will rise into the water, all 
will remain in the bottom of the vessel. If then the 
water be stirred and made to acquire a motion, it will 
take from the bottom and hold in suspension an amount 
of earth proportioned to the velocity of the motion; 
the amount of earth in the bottom of the vessel will 
be decreased and the depth of water will be increased. 
If water resting on earth be perfectly still, it will become 
clear, but if the water acquire motion, however slow, it 
will contain sediment. Since the amount of sediment 
water will hold in suspension is in proportion to the velo- 
city of the motion of the water, in order to deepen a 
silt bearing stream, it either to 
increase the velocity of the current, without increasing 
the amount of silt draining into the stream, or to diminish 
the amount of silt draining into the stream without 
diminishing the velocity of the current. 

Surface drainage of rain water carries with it quan- 
tities of the earth over which it Such water 
having all the sediment it can carry possesses no scour- 
ing power, it cannot deepen a stream; it may even cause 
a stream to shoal if the current be checked, as, for in- 
stance, by the work at the Southwest pass. 

Much of the sediment in the Mississippi comes from 
the Missouri. If the land which furnishes the mud to 
the Missouri were tile drained, this water would be clear. 
While the Missouri would be deepening it would continue 
to discharge much sediment in the Mississippi, and 
this river would not deepen at once, but when the 
Missouri would have deepened sufficiently so that its 
current would water would 
become comparatively clear, and this coming 
into the Mississippi as clear water instead of as muddy 
water, would diminish the total quantity of sediment 
in the Mississippi, and this river would deepen in con- 
sequence. I mention the Missouri because of the 
quantity of mud it discharges, but the Ohio should 
not be overlooked, since this is the river which fur- 
nishes the water which floods the lower Mississippi. 

The quantity of water coming from the Missouri 
compared to the territory which it drains would seem 
to indicate that the rainfall in that territory is not 
sufficient. If this territory were tile drained by tiles 
located below the hard pan, all that portion of land 
between the tiles and the surface would become more 


would be necessary 


passes. 


have become slower, its 


water 


or less porous and would retain moisture to increase 
the yield of the land. 

Deepening the river by means of diminishing the 
quantity of sediment in its water would deepen the 
channel at the mouth for ocean-going vessels. 

There is a manner in which the deepening of the 
river would bring in returns enough to repay many 
times over any sums that might be expended. There 
are quantities of land, extending in some places more 
than a hundred miles in width from the Mississippi, 
which, from having been covered by the floods of the 


river for generations, have beeome elevated by the 
silt deposited on them. These lands cannot drain 
naturally into the river at high water. As more silt 


was deposited near the source of supply than at a 
greater distance, the lowlands along the river have a 
gradual slope to the Gulf; so that by building levees 
which prevent the river from directly overflowing land 
behind the levees, this permits the draining of these 
lands into the Mississippi at points Above 
Red River, land on the Mississippi can not drain directly 
into the Gulf, but must return into the river. If the river 
were deepened so that at the highest point it could 
reach it would still be as little as ten feet below the 
highest point it reaches now, it would be difficult to 
estimate the gain that would result. 
Thibodaux, La. Jutes LAFOREST 


below. 


A Plea for the Patentee 


To the Editor of the Scrmntiric AMERICAN: 
Were all improvement to with the 
day, all inventions to end, then an unjust, iniquitous 
law that would deprive the inventor of his well-earned 
might be passed with impunity; for it 


cease present 


“*monopoly”’ 
would only rob one class of people, the inventors, the 
men of progress, those men who have made the world 
better, living cheaper, conveniences greater. 
But will men of of genius, 
inventive talent, spend 
and labor constructing, improving, creating some new 
machine for the use of mankind, some valuable pro- 
cess by which commodities 
use of the many, when the 
guarantee them at least the 
the result of years of disheartening labor? 


men of 
of study 


brains, men 


months and years 


are cheapened for the 
patent laws will not 
pecuniary patronage as 


I speak 


‘knowledge of great 


value; inventions that rightfully 
remain undisclosed to the public. And why! Why? 
“We will take 
tion and give you no just recompense for your years 
of study and labor.” 
publie: 
tion.” 


Because the public says: your inven- 
And the inventor replies to the 
“Keep your money, and I will keep my inven- 
The pressure of ignorant opinion might cause 
the enactment of less effective patent laws; but neither 
the public nor the law can compel the inventor to 
And who is the greater loser? 
his livelihood hey 


disclose his invention. 
The inventor, 
means other than invention, or the great public, which 
never benefits by some improvement, some commodity, 
which never even knows what benefit it has deprived 
itself of? 

I say the patent laws are not strong enough. We 
should have a patent law that would make it the duty 
of the infringements of 
without putting that burden upon the inventor 
we should have negotiated between the nations « 
versal patent law, whereby a patent might be taken out 
(at an additional not prohibitive cost) to 
countries. 

Washington, D. C. 


who must needs get 


Government to prevent patents 


And 


uni- 


cover all 
Wituiam Epwin Emory 


Certain Unrecognized “‘ Patent Rights” 


To the Editor of the Sctentiric AMERICAN: 
Many inventions are produced almost simultaneously 
by parties having no knowledge of the other's doing; 


in which case the ‘‘second’’ inventor fares rather poorly 
under the present patent system. In an interference 
suit the Patent Office awards priority of invention to 
one party, and will grant patents on their specific de- 
tails to the other contestants, who will be subject to 
the broad patent. 
in many cases has not the second inventor vesicd rights? 


This can hardly be otherwise. But 


Most inventions of merit are worked out practically 
often at great expense, and frequently marketed before 
a patent application is filed. When two or more inventors 
independently demonstrate equivalent inventions about 
the same time, they may both be said to advance the 
art substantially equally. In such a case, if the losing 
party in an interference shows that he would 
by prohibition of the use or sale of his invention, shouid 


suffer 


he not be allowed a license, secured by compulsion if 
necessary, under the master patent? 

Probably in the future, inventions most beneficial to 
the community will be the result of careful scientific 
development. Instead of being so much the work and 
thought of one industrial advancement 
will evolve from experiment and elimination conducted 
The industrial and experi- 


person, an 


by men in collaboration. 
mental laboratories of corporations, colleges and scient- 
ists will no doubt contribute most toward industrial 
progress. , 

If several well-equipped organizations are scientifically 
working to improve similar products, supply the same 
public demand, or open a new field, they will in many 
instances obtain substantially equivalent resulis. In 
such case there will need to be provision that a tech- 
nically second inventor be not deprived of his invention 
to his financial loss. 

One of the risks in developing an invention is that 
someone else may be first and by a controlling patent 
The 
subsequently to the 


absolutely prevent its use. master patent may 


even issue patent dominated, 
provided it was filed before or within twe years of such 
patent. 

The parties adversely affected have no redress, but 
could receive equitable treatment by means of a com- 
pulsory license granted on reasonable terms. Would 
this not remove a certain speculative feature from the 
field of industrial development and make it a sounder 
business undertaking? 

Another feature is that an inventor of a revolutionary 
improvement may find his progress blocked unless he 
“an secure license to use other inventions, as was Besse- 
(Note Screntiric AMERICAN Surpie- 
28th, 1912.) A 
improvement patented to 
undue tribute, for the 
between 


mer by Mushet. 
MENT, 
obvious 
else who endeavors to exact 
patent law makes no distinction 
and intensive invention or those of much or iittle poten- 
tial value to the country’s’ industries. 

Reverting to the evolution of inventions by the col- 


December logical or almost 





may be 


originative 


laborative work of employees of corporate bodies, can 
we not say that 
It cannot only buy and sell goods, but traffie in intangi 
ble things, as good will, franchises, licenses, and so forth 


an incorporated company invents? 


Probably many patentable improvements are not tiv 
invention of one person or the joint invention of several, 
but the industrial evolution produced by experimenta- 
tion of scientists, engineers and mechanics in the employ 


of an incorporated body. The patent law does not 
recognize such corporate inventing, and of course if 
it did should carefully protect independent inventors 


Ottawa, Canada F. D. Wirunow, 
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Brucker’s Balloon Trip Across the Ocean 
By Our Berlin Correspondent 


_— dalty press recently published a notice that the 
cheme 1 the transatlantic balloon expedition 


originated by Joseph Brucker, at the beginning of 1010 


had bee ibandoned Dissensions among the members 
ef the expeditt iMr. Brucker, Dr. von Gans, Capt 
Jorde: and Ih iit) were said to be responsible for 
the fact that the riginal plan of crossing the ocean 

th a dirigi thengh with the aid of trade winds 
hikel tee tee give iy) llowevel some of the members 
ere so gt t ttached to the idea that Joseph Bruck 
ey made m his mind during the present spring to 
try the passage single-handed by means of a spherica 


balloon from the Canary Islands 


The balloon destined for this transatlantic trip wa 





constructed and equipped in the relatively hort time 
of six weel nd on February 28th performed a tria 
flig ittended representatives of the Bavarian mill 
tury authorities The balloon, 7.250 cubie meters i 
capacity, ascended on the stroke of 12:50, and afte 
whi } i rt i a height of 2.350 meters, sailed 
between two thick cloud strata toward the Inn Valley 

landing at 3 o'clock in the Chiemsee district 
vial importance is attached to the sprinkling a1 


rangement designed on plans by Mr. Brucker and Dt 


Alt f i Munich Meteorological Institute This al 
rangement consists of rubber hose and is intended, in 
the case of intense sun radiation, to sprinkle and coo 
the balloon with a spray of water, thus preventing an) 
uiddue expeusiol f the gas 

After this suecessful trial trip, the balloon “Suchard 
li was transported to Teneriffe, from which place, 


wecording to Brucker’s calculations, the cross-sea_ trip 
will iast six to eight days at the utmost. The basket is 


sea Worth ind has been equipped in accordance with 


Protection of Ocean Liners by Subdivision 


howing the 


_— twe accompanying illustrations 
inner skin which has been built into two notable 


ocean liners, one the Olympic already in service, 


the other the Imperator which is about to enter the 
transatiantic service, prove how quickly the White Star 
Line and the Hamburg-American Line have built into 


their ships the great lesson which was taught by the 


inking of it iitanik Within a few days of the 
anniversary of the loss of that ship, her sister the 
Oivmypi reached New York on her first voyage after 
iX tmantt reconstruction at the Belfast yards At 
the time of the loss of the “Titanic,” the Scientriri 


AMenicaAN pointed out that the most important lesson of 


the disaster wa it so much the shortage of lifeboats 
is the fact that the “Titanic” herself was so little 
quiatified » serve as her own lifeboat in case of seri 
oul injury ind emain afloat unti her passengers 


could be transferred to some rescuing ship summoned 
wirele We drew attention to the fact that the 


launched over half a century ago, 


embodied in her under-water construction certain prin 


ciples of ul-division which rendered her so safe a 
hip, that she could in all probability have passed 
(through the ordeal which sank the ship of fifty years 
later date The “Great Eastern” was built with a 
complete inner skin, with longitudinal bulkheads 
throughout the engine and boiler room spaces, and 
with buikheads, both transverse and longitudinal, 


whieh were carried up through the full height of the 


plated structure of the ship to a level about thirty feet 
above the water line 


hip constructors had 


It was shown that, while wars 
retained and developed the features which made the 


Great Eastern” a ship so difficult to sink, in the mer 


chant marine there has been a gradual elimination of 

















The balloon in which Brucker hopes to cross the 
Atlantic. 














The seaworthy basket of Brucker’s balloon. 


these elements, until nothing was left but the trans 
verse bulkheads and the double bottom. We suggested 
that future ocean-going steamships could be rendered 
reasonably secure against sinking by building them with 
an inner skin and carryihg the bulkheads to a reason 
able height above the water line 

As the result of the Government investigations in 
this country and in England, and of the meetings of 
the various committees appointed to investigate the 
subject of sub-division, the principles to which we 
drew attention at that time have been broadly accepted. 
The White Star Company withdrew the “Olympic” from 
service and sent her to the Belfast yards, where alter- 
ations have been made which have cost the company 
about $1,500,000. These changes, which have involved 
the working into the structure of the ship of an addi 


tional one thousand tons of steel, are as follows: 


To the original fifteen transverse bulkheads, an ad 
ditionai bulkhead has been added, dividing the ship 
into seventeen separate watertight compartments. The 
original height of the top of the bulkheads amidship 
was about ten feet above the water line. In the re- 
constructed ship about one half of the bulkheads have 
been carried up to the top plated deck at a level of 
Bulkhead No. 
1 has been carried up to the forecastle deck at an ele- 


about forty feet above the water line 


vation of about forty-five feet above the water line, and 
No. 2 bulkhead has been raised to C deck, one deck 
higher than formerly. tjelow the water, steel water 
tight flats have been built, covering the space between 
the stemhead and bulkhead No. 2, and forming two en- 
tirely separate watertight Compartments. No. 3. bulk- 
head extends to E deck, No. 4 to B deck, No. 5 to E 
deck. No. 6 bulkhead extends to B deck. as does also 
bulkhead No. 10 and the new bulkhead known as No. 
12A. Bulkhead 13 also is carried to B deck. No. 14 
reaches E deck and No. 15 extends to D deck The 
two after compartments are covered below water by 
watertight floats or deck near the water line. These 
changes more than conform to the suggestions made by 
the Senate committee that investigated the loss of the 
“Titanic.” 

A complete inner skin has also been built throughout 
the length of the boiler- and engine-room spaces, by car- 
rying the floor of the ship up to the full height of the 
main frames, to which it is everywhere strongly riveted. 
The outer and inner skins are connected by a series of 
intercostal and longitudinal frames and each double side 
wall as thus formed between two transverse bulkheads, 
is divided into four separate watertight compartments 
by a central vertical and a central longitudinal dia 
phragm. 

To assist in ridding the ship of water in case of 
injury, an eight-inch pipe which extends the whole 
length of the ship has been added to the drainage facili 
ties, and it has connections which enable each tank 
top to be drained independently. This pipe leads to its 
own independent pumping plant. 

Watertight electrically operated doors, all of which 
may be closed from the bridge, are fitted in all the 
extensions of the bulkheads. It should be mentioned 
also that in the two bulkheads which intercept the 
working alleyway (which latter proved a serious factor 
in the loss of the “Titanic’) watertight doors are pro 
vided. 

All of the bulkheads, old and new, and the bulk 
head doors, have been greatly strengthened by rivet 
ing upon them additional heavy channels and angle 
irons, their strength being estimated for the maximum 
possible submergence of the ship. 

At the time of the loss of the “Titanic,” work on the 
construction of the “Imperator,” of the Hamburg 
American Line, had not progressed so far but it was 
possible to introduce additional subdivisions designed 
to protect the ship against an iceberg collision such as 
befell the “Titanic 


constructed, was provided with an inner skin, in the 


The “Imperator,” as at that time 


shape of the inner walls of the coal bunkers, which 
extend throughout the full length of the boiler spaces. 
This inner skin is situated from fifteen to eighteen feet 
inboard from the outer skin of the ship and, therefore, 
il 


the event of the rupture of the outer skin, say by 
a colliding ship, the inner wall is so far removed as 
to be beyond any likelihood of injury. This is the 
method of arranging the coal bunkers which is prac- 
tised in all the navies of the world, and it gives great 


(Concluded on page 345.) 














View of the space between the inner and outer skins of the “Imperator.” 








Ruilding the inner skin (on the right) of the S. S. “Olympic.” 
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Babylonian Excavations by the Germans 


How Nebuchadnezzar and His People Lived 
p 


ryvitk exeavations conducted by the Germans in the 
| Mesopotamian Valley began in 1899, and are still 
continued. The ruins of several Babylonian cities, Abu 
Habba, Fara, Babylon, and of the Assyrian capital 
Assur, have been uncovered in a most systematic man 
ner. The results have been meager in some of the 
ruins; in others, they have been of the greatest arche- 
ological importance. The general oversight of the en- 
tire field has been in the hands of Dr. Rabert Koldewey, 
aun architect, who has personally superintended the 
excavations at Babylon, and who has had a large and 
varied career in Oriental excavation work. He has 
been assisted by several Assyriologists and architects; 
of these, Dr. Maresh, now in charge of the work at 
Assur, deserves great credit. The funds for the sup 
port of the excavation have been provided by the 
Deutsche Orientgescilschaft; to which the German Em- 
peror has been a liberal contributor. This German 
activity in Mesopotamia far surpasses that of any 
other nation, which activity may be due to the fact 
that the German government would increase its influ 
ence in that part of the world, perhaps with the hope 
that when the German railroad across the horthern 
desert to Bagdad shall have been completed, this land 
of mineral wealth and of ancient ruins may be prac- 
tically German territory. 
The First Excavations.and the Result. 

Abu Habba, a small ruin in central Babylonia, and 
Fara, a few miles farther south, were the first to 
attract the German excavators; the results at these 
two ancient sites were comparatively insignificant. At 
Abu Habba trenches revealed scarcely more than the 
walls of the houses from a middle period of Babylonian 
history, and the work was soon abandoned. At Fara, 
a low mound, half a mile in length and about half as 
wide, work was continued for about nine months with 
a force of two hundred men. Beginning at one end 
of the ruins, trenches about 10 feet wide and 5 feet 
deep and a few yards apart were dug entirely across 
the mound, and whenever the walls of a house ap- 
peared they were followed until the nature of the 
structure was revealed. The results were few. An 
abundance of pottery, some marble vases, vertical 
drains of tiles and wells only were discovered. Finally, 
when the system of trenches had been carried the en- 
tire length of the mound, a large palace of an exceed 
ingly early age appeared. In the chambers were sev 
eral large clay tablets covered with primitive cuneiform 
characters. It happened that in a fight during the 
work an Arab was killed, whereupon the excavations 
were stopped by the Turkish government. The inscrip- 
tions revealed the ancient name of the city as Shurip- 
pak, the scene of the Babylonian story of the flood 
which appears in the Gilgamish epic. 

A valuable discovery at Fara was a large arch sewer 
beneath the city. Though we have long been taught 
that the arch was of Roman origin, the arch of this 
sewer was perfect and symmetrical, and from an age 
not far from 4500 B. C., 
ians occupied the land. The bricks used in its con 


when the pre-Semitic Sumer- 


struction were plano-convex, resembling in shape and 
size a small loaf of bread; they were burned to a 
dark red. The plano-convex bricks appear to have been 
the first burned bricks ever employed. 

Attacking the Site of Babylon. 

Could the exeavations have continued a few weeks 
longer, more remarkable discoveries might have re- 
sulted. However, the Germans then turned their at- 
tention to the ruins of Babylon on the left bank of the 
Euphrates, 70 miles south of Bagdad. Unlike most 
Babylonian cities, the site of Babylon had never been 
quite forgotten. Travelers of every age have described 
it. Nearly a century ago large square bricks bearing 
cuneiform inscriptions with the name of Nebuchad- 
hezzar were taken to the British Museum, and the 
ruins have long been a profitable souree of revenue to 
the Arabs who have searched among them for bricks. 
Hillah, a city of 10,000 people, is constructed of them. 
The court yards of the houses and a large city square 
are paved with them; they have been employed in the 
construction of an irrigating dam across the Euphrates, 
und still the supply seems inexhaustible. 

The ruins of Babylon consist of three 4arge and sev- 
eral small mounds. Surrounding them is a ridge of 
dirt, reaching in places to a considerable height, and 
representing the city walls. Herodotus says the walls 
Were 335 feet high and 85 feet wide. Other writers 





claim that they were from 42 to 56 miles in circuit: 
that they were surrounded with 250 towers, and pierced 
with 100 gateways with gates of bronze Thonzh the 
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Germans have attempted to trace the walls throughout 
their extent, they have but partly succeeded, yet it 
seems that the ancient writers were fairly accurate 
in their descriptions. 

Of the three larger mounds, Babil, the one to the 
north, still retains its ancient name. Square in shape, 
it rises to a height of over 100 feet. Specially here 
have the Arabs long been digging for bricks. The Ger 
mans have paid little attention to this mound, except 
to examine the walls which the Arabs have uncovered. 
Dr. Koldewey believes that an ancient structure, which 
gave rise to the Biblical story of the Tower of Babel, 
stood there. At the base the Arab diggers have re 
vealed the huge arches of passageways leading through 
the mound, and they have led some scholars to believe 
that they supported the famous hanging gardens of 
Babylon. It is supposed that the over-hanging foliage 
of the several terraces had the appearance of being 
suspended in the air. 

The central of the three large mounds is the Kasr, 
or the fortress, so named by the Arabs, because of the 
massive walls which have always projected from the 
surface. Here the Germans have made their most 
remarkable discoveries. It is the custom of the Ger- 
mans to employ a force of two hundred men the year 
around. The men are divided into gangs of twelve 
each. At the head of the gang is the pickman, who 
loosens the dirt; his pay is twenty cents a day. With 
him are three men with triangular hoes, who scrape 
the dirt into baskets; their pay is sixteen cents a day. 
The remaining eight men of the gang are basket men 
who carry the dirt from the trenches to the dump or 
the car; their pay is twelve cents a day. Small chil- 
dren are employed at the rate of four cents a day. It 
is only at Babylon that a narrow iron track with 
small push cars to carry the dirt to the edge of the 
mound, has ever been employed in Babylonia. 

Babylon a Comparatively Modern City. 

The antiquities discovered in the Kasr have not been 
so ancient as the Germans had hoped. Babylon is a 
modern city when compared with other Babylonian 
cities to the south. Sinacherib, King of Assyria from 
705 to 6S1, boasts that he completely destroyed it, scrap 
ing even its foundations into the river; it is a fact 
that little or nothing previous to Sinacherib’s time has 
been found. The Babylon whose ruins still exist ts 
the city of Nebuchadnezzar; the palaces and temples 
the Germans have excavated were constructed by him 
or by later kings. 

An object of interest from the Kasr was found by 
Arabs long before the Germans began their excavations. 
It is a large granite lion standing over the figure of a 
prostrate man. The monument was never completed, 
and the Arabs have mutilated it by digging deep holes 
into its sides in their search for hidden wealth. It 
bears no inscription to tell its age or history. Dr. 
Koldewey has erected it upon a platform of bricks, 
where it now stands as if to guard the ruins. The 
first valuable object discovered by the Germans was 
a black monolith, brought in ancient times as a trophy 
of war from the Hitite city of Karkemish. It adorns 
Babylon just as now Egyptian obelisks adorn New 
York and various European cities. The front flat side 
of the stone is sculptured with a Hitite warrior, hold- 
ing his weapons in the air; the rounded back is cov- 
ered with the undeciphered characters of the Hitite 
language. 

The Palace of Nebuchadnezzar. 

Nebuchauezzar’s palace in the Kasr may be regarded 
as the greatest of Dr. Koldewey's discoveries. Little 
but the foundations of the palace remain, and they 
are of square burned bricks, each of which bears on 
its lower face the name and title of the great king. 
The several hundred chambers of the palace are small; 
some of them are scarcely larger than a modern bed. 
As they were cleared out they were found to contain 
little of value. One chamber, much larger than the 
rest, had on one of its sides a low platform of bricks. 
This is supposed to have been the throne room, and 
upon the platform the throne of the king may have 
stood. So thorough was Dr. Koldewey in his excava- 
tions that he removed the bricks of the walls and the 
paving of the throne room; now only the place where 
they were is visible. 

There was a sacred street in Babylon leading from 
the palace to the temple, along which the images of 
the gods were carried in processions, according to a 
religious rite. The gateway known as the Ishtar gate, 
leading to the street, is most imposing, and gives us 
a good picture of how Babylon must have looked. For 


tunately it has escaped destruction at the hands of 
the Arab brick diggers. Whatever its original height 
may have been, it still stands 40 feet above the street. 
Its six square towers of burned bricks, measuring 
twelve feet each way, contain on all their sides, one 
above another, beautiful reliefs of bulls and lions and 
dragons and animals of fantastic shapes. The reliefs 
are of brick glazed blue and yellow and white, and 
the coloring is as fresh as ever it was. Each brick of 
the relief was shaped and glazed separately and so 
accurately that when it was placed in the wall it 
formed a part of the perfect picture. The art could 
scarcely be surpassed. 

The most stupendous work done by the Germaus has 
been In Amran, the southern of the three large mounds, 
There, forty feet beneath the surface, below the accu 
mulations of the Arabs and Hebrews and Parthians 
and Persians, who have lived and built upon the site, 
was discovered Esagil, the famous temple of Babylon 
Imagine a hole an acre or more in extent and forty 
feet deep, excavated entirely by hand, and you will 
understand the untiring patience of the Germans, Lit 
tle but the foundation of the temple was found. Yet 
that is enough to reveal its plan, its extent, and the 
similarity of the Babylonian temple, with its outer 
and inner court, its holy of holies, its secret chambers 
and passageways, to the Hebrew temple. 

Few clay tablets have been found by the Germans a 
Babylon. Their smaller finds consist of Parthian coins, 
pettery, weights, stone implements, images, beads, 
jewelry and similar objects. However, in Jumjuma, 
one of the smaller mounds to the south, the Arabs 
found a large collection of clay tablets, many of which 
came from the Hebrew concern of the Egibi family. 
Ezgibi is the Babylonian pronunciation of the name 
Jacob. The tablets teach that for many generations 
the most influential brokerage concern of Babylon was 
in the hands of the Hebrew family of Jacob. Equally 
interesting was a clay, barrel-shaped cylinder, de 
scribing the capture of the city by Cyrus, King of 
ersia. The excavation of Babylon is not yet com 
pleted. Much of it still lies beneath forty or fifty feet 
of later ruins, and future results may be of greater 
value than those of the past. 


The Excavations at Assur. 

The excavations at Assur, the Assyrian ruin now 
called Shergat, which lies on the right shore of 
the Tigris, about half way between Niniveh and Bag 
dad, have been of the greatest importance Work 
began there in 1904; it is expected that it will be com 
pleted in about two years. Assur was the first Assyrian 
capital city, giving its name to the Assyrian nation; 
there the oldest Assyrian monuments have been dis 
covered. Assur continued as a sacred city until the 
fall of Niniveh in 606 B. C. 

Dr. Andrae and his successor, Dr. Maresh. traced 
the ancient double walls of the city, and the mout, and 
cleared the ancient gateways. In places the parapet 
along the outer edge of the summit of the walls was 
preserved, and even the loop-holes through which the 
archers might shoot the enemy at its base are still 
perfect. Within the city were discovered the earliest 
Assyrian palaces and temples, the home of the mayor, 
with an intricate system of water works and drain 
age, a business street lined with shops and paved with 
blocks of marble, the thickly crowded residential sec 
tion of the poorer people, the great vaulted tombs of 
the nobles, with massive doors of stone, which still 
swing on their stone pivots, weapons and innumerable 
ornaments of gold and stone. At the southern part of 
the city, in an open space by the walls, there appeared 
a veritable forest of stone monuments, monoliths from 
four to eight feet high, each engraved near its top 
with an Assyrian inscription containing the name of 
the king or noble to whom it was dedicated. One of 
them bore the name of Shamuramat, or the once sup- 
posed mythical Semiramis, who, so tradition says, was 
transformed into a dove. Of all the objects discevered 
by the Germans in Mesopotamia, this one is of the 
greatest historical value. 

Within the past three months the Germans have 
gone to the south Babylonian ruin of Warka to begin 
their excavations in that largest of all the Babylonian 
mounds. There lived the hero of the Gilgamish epic 
and Erech, its ancient name, is mentioned in one of 
the early chapters of the Bible. Should its excavation 
be carried on with the same patience and thoroughness 
with which the Germans have worked at Babylon and 
Assur, the world may expect discoveries of the greatest 


interest 
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the excavations on the mound of the royal capital of Babylon. Round-roofed tombs of the Assyrians, built of sun-dried square thin bricks. 
Photographs 
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Fragments of sun-baked oval vessels. 


Excavations on the site of the famous Esagil ‘Temple. Flooring of the supposed throne hall of Nebuchadnezzar 
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A Spring Substitute for a to the axle or hub It is claimed for the’ ly at right angles to the other, but both 





























Pneumatic Tire Ellis wheel that the action is very similar having the same eyepiece 1. The eye 
i pneumatic tire in that the effort to, piece is mounted in the side of the fixed 
o~* proiiem of supplying a substitute | ,. sist Compression is exerted at points! telescope tube and the latter contains two 
for the pneumatic tire for the whe idjacent to the point of contact of the| reflectors mounted at an angle of forty 
CORORENES | he that is interesting tire with the ground, as we as at that/| five degrees. Rays enter through the side 
Groce Of imventol ind designers of point of the fixed telescope and strike the re 
' , wae saan ' lector B. Thence they pass through the 
eed in producin Ure Vhich, while l lens ( to the other reflector D, which in 
iving the advantages of a pneumatic) A Single Instrument Range-finder) (y+) directs them into the eyepiece. The 
, be free f the disadvantages { Pon NTY-FIVI en igo, the British reflector ) has only the lower half of its 
mid reap a rr rd hich when meas War Office advertised for a single in- surface silvered, so that the observer can 
ved in d bce : more trument range finder, and this started in- look through the clear upper portion and 
justif t} ef t t} direction We 
we he is claimed tl 
t M \ l eliis, t ou pM ‘ 
titut nati il embod 
- ‘ ‘ i mtene } 
lot ! is claimed duplicate 
in operation the re lent action of a pneu 
ith 
Ite \ prise i rim | tio 
‘ t 1 ti portion inposed 
f ‘ ‘ these irts bell 
cle f ‘ l evine il section ire 
ected t ich other and are 
un ‘ hat ned a compre 
‘ ret i consisting of 
teal ke ranged | pair the lev 
end being connected by spring Range finder comprising two telescopes with a single eye-piece. 
Dat thel t end ’ throug 
rust lin to force the segmental se ventors’ activities along this particular see the image brought in through the lens 


line rhe first instruments employed me- / of the movable telescope. The movable 


chanical methods and depended on the telescope Y is turned on the axis 7 by a 





mngling of end reflectors with a microm- | fine vernier drum F until the object seen 
eter to measure the angles to which these| through the movable telescope coincides 


reflectors had to be turned in order to| with the object seen through the fixed 


train them upon the object. The failure! telescope. The object as seen through the 
of these instruments was due to the dif-| fixed telescope is inverted. When this 
ficulty f cutting the fine threads re-| adjustment has been secured we have 

juired The stereoscopic principle was) right angle triangle with the axis of the 
then employed and then the refracting | fixed telescope at the base of the triangk 


prism, but the difficulty in the latter was/and the axis of the movable telescope 


that variations in the wave-lengths of the/| directed along the hypotenuse As the 
different colors of light produced errors| base of this triangle is only three feet 
in the reading Yellow rays predominate | long, the angle between the axis of the 





if the air is saturated with moisture, red | fixed telescope and that of the movable 
rays if the air be dry, and blue and blue-| telescope can vary but little from ninety 
rreen rays on a dull cloudy day rhe re-| degrees unless the object under observa 
fraction varies of course with the pre- tion is very close. If this angle is made 
dominating color, and as a result there So degrees 43 minutes the range figures 
are serious discrepapcies between the out to 202.21 yards. By moving the tele 
readings on bright sunlight days and those | scope through the remr oaing 17 minutes 
on dull days or 1,020 seconds of arc, the range in 

The range finder we now have under | creases from 202.21 yards to infinity. The 


consideration, like the original range find-| mechanism must therefore be constructed 
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er, depends upon mechanical methods of | with such mechanical precision as to make 
The “steel cushion” wheel. measurement, but it does not contain the | it possible to detect an angle of one second 
imitations of the original range finder,|;of are. In order to make the apparatus 
utward The wheel may | for the reason that machine tools of pre-| less bulky, prisms F' are introduced into 


steel tren or the segmental sec-| cision have been in the meantime per-|the movable telescope so that it can be 


tions may be provided with sectional) fected to such an extent as to permit of | materially reduced in length, while it has 


treads of hard rubber or other material|the desired accuracy of measurements.| the same focal length as the fixed tele- 


for the purpose f deadening the sound The improved range tinder consists of scope. In order to permit of using the 
The operation is shown in the sectional | two telescopes Y and Y, one approximate-| range finder at night, the vernier drum is 
views,. Wherein if ] een that the resist 


ince to Compression of any particular sec 





tlon which ma be in contact with the 
yround is not ! y resisted by the parts 
of the « nye ’ esistance mechanism 
direetly acting that particular section 
ind this i rccomplished as wi be ted 
i the interconnecting springs which op 
ernte n the levers of adjacent sectior 

that the compression of any on ec 
tion is re ted the spri evers and 
thet ink f adjace 

WwW 1. dy dl t o have 
hewn f i ‘ Pheu 

ds of w York and t \ l j 
“tute ‘ nding upward of three 

adsmil und «that Ford car, upor 
whicl N ced wa i own 
hape after the te ind the whee i 
perfect « lithe kor heavy truck wheels 
the trend ia " f corrugated ste« 

The effor of the iventor of the wheel 

i ecur hi tire as dist 
guished from a hioh Whe 
wing objectionable because of the ¢ Diagram showing how the pumping is done by the eccentric movement of the 
fant eccentricity of the continu annular flanges. 





rovided with radium buttons at inte 


vals representing fifty yards. The ordi 
nary graduation on the drum can be made 


to read in 10, 15 or 20 yards. 


Improved Vacuum Pump 
- ACUUM pump has recently been de 
ZA veloped which is unique in that it 
contains no valves. Instead a novel 
mechanical movement is employed simi 
lar to that of the eccentric of a steam 
engine In the body of the pump are 
formed two annular recesses into which 
ect two annular tlanges formed on an 
overlying plate This plate, which is 
known as the “impeller,” has an eccen 
tric movement that causes the flanges to 
roll along the sidewalls of the annular 
recesses Like the strap of an eccentric, 
the impeller has a circular movement 
without revolving about an = axis. In 


other words, eacl 


point on the plate de 




















The vacuum pump with superposed 
motor. 
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The impeller and the recessed body 
in which it operates. 





scribes an orbit with a radius equal to 
the eccentricity of the plate with respect 
to the annular recesses. To produve this 
result, the driving shaft of the pump has 
an eccentric projection that enters an 
opening in the center of the impeller. The 
impeller is prevented from revolving on 


this center by a guide block, adapted to 
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slide in slot in a fixed of the 


motor frame. 
may be turned to adjust the throw. 
power shaft is driven by a motor mounted 


“ part 


above the pump and connected thereto 


by means of a clutch. 


| 


Base Ball Making.—As is well known, 


The eccentric projection | hase balls are covered by two dumbbell- 
The | shaped cover pieces. 


Frederick H. Perry 
of Beverly, Mass., has secured a patent, 
No. 1,048,092, for a method of making 


To prevent heat-|base balls in which the two dumbbell- 


ing of the pump, the base is chambered to} shaped cover pieces are applied to a ball 


provide for water circulation. 

The manner in which the pump operates 
the diagram. The walls of 
shown by solid 
mov- 


is shown in 
the annular 
black while the eccentrically 
ing flanges of the impeller 
hatched. Each flange with 
sponding 
itself, 
an outlet port, as indicated by 
dots. 
peller are shown in the diagram. 


recesses are 
lines, 
are cross 
its 
pump 
inlet and 
the black 
The successive positions of the im- 
Fig. 2 
over 


is complete 


with 


recess a 


being provided an 


degrees 
of 
apd so on, the advance 


shows an advance of sixty 
1; Fig. 3 
grees over Fig. 
being in the direction of the arrows. 
Considering first the inner ring, it 
be observed that as the points of contact 


an advance sixty de- 


Fig. 


will 


progress in the direction of the arrow, the 


crescent shaped spaces on the left-hand 
side of the transverse partition are in- 
creasing, while that on the right-hand 
side are decreasing, so that air taken in 
through the left-hand port will be dis- 
charged through the right-hand port. The 
same is true of all the crescent shaped 


chambers produced on each side of the 
outer impeller flange. The parts are re- 
volved in heavy oil, so that there is 
of leakage. The may be 
in the laboratory for the 
purpose of producing a high vacuum, but 


ho 
danger pump 


used not only 
also, by leaving the suction side open, for 
producing a blast for By re- 
versing the operation of the pump, that is, 


a blowpipe. 


introducing water under pressure into it, 
it may In 
fact, it is possible to use one of the im- 
pellers motor, and the other 
for the inlet and 


entirely disconnected. 


be converted into a motor. 


as a as a 
exhaust 
Thus 
city supply may furnish the 
to drive part of the machine 


while the other is thereby caused to pump 


suction pump, 


ports may be 
the 


power 


water 


one 
air. 


Notes for Inventors 

A Ball to Break up Deposits in Water 
Heaters.—In patent No. 1,046,591 George 
T. Hickmott of Pontiac, Mich., shows a 
water heating device comprising a shell 
externally heated and having inlet and 
outlet openings and an inclined partition 
extending partially across it between the 
openings. <A ball is free within the shell 
and rolls upon its bottom and also on the 
partition off which it rolls should it be 
thrown up on the partition by the agita- 
tion of the boiling water. The purpose 
of the ball is to break up deposits of lime 
the bottom wall and keep the wall 
clean and free of coating when hard water 
is being used. 

A Novel Cheese-server.—In patent No. 
1,046,920, to Elie P. Daution of New York, 
is provided a cheese cutting device having 
a rod to penetrate the cheese at its middle 
and a number of independently movable 
blades which swing upon and are movable 
longitudinally along the central rod, so that 
they can be utilized as cutters to cut 
slices from the cheese and also as a cover 


on 


for the cut edge of the cheese. 

Substitute for the “Kiss of Death” 
Shuttle.—News comes from Massachusetts 
that its mill workers are demanding en- 
foreement by the attorney general of that 
State of the anti-‘‘kiss of death shuttle” 
law. 
note the issue of a patent, No. 1,047,957, 
to Herbert L. Litchfield of Southbridge, 


corre- | 
in 


center with a layer of cement between the 
center and covers :nd a series of wiping 


are delivered against the 
pieces to shape them and cause them to 
adhere to the ball center, after which the 
edges of the cover pieces are trimmed and 
sewed together. 

A Machine that Folds and Inserts Sheets 
in Envelope.—An Atlanta, Georgia, man, 
William Henry Young, has secured a pat- 
ent, No. 1,046,707, for an apparatus in 
which a pack of envelopes are held with 
their flaps opened and a folding machine 
has a blade which folds a sheet into two 
parts and then again folds the folded parts 
and the blade is then engaged with the 
sheet to insert the folded sheet into the 
envelope. 

A Sanitary Drinking Fountain.—T he pur- 
pose of patent, No. 1,047,762, is evidently 
to prevent any one from using a sanitary 
drinking fountain in an unsanitary man- 
ner. The patent which issues to H. Muel- 
ler Manufacturing Company, of Decatur, 


blows cover 


| Ill., as assignor of John C. Davis of Digh- 


ton, Mass., shows a nozzle which furnishes 
a drinking jet or bubble and also furnishes 
means to supply a secondary discharge of 
liquid so positioned as to wet a person be- 
fore his face can come in contact with the 
nozzle, the nozzle being so discharged as to 
permit the person to drink without receiv- 
ing a bath. 

An Electric Signaling Glove.—In pat- 
ent No. 1,046,225 Charles A. Schindler 
of West Hoboken, N. J., combines with 
a glove, a source of electricity such as 
a battery carried by the glove and has 
an electric audible alarm mounted on the 
glove and an electric lamp also mounted 
on the glove. 
source of electricity with the lamp and 
with the alarm, and spaced contacts for the 
circuit wires are arranged on certain fingers 


|of the glove and a circuit closing contact 


Along this line it is interesting to | 


Mass., for a shuttle threader which has a| 


stiff, unyielding shank and an extremely 
flexible, resilient hoop portion at the end 
of the shank and adapted to enter the eye 
of the shuttle, the hook portion having at 
its extremity an open eye and being of 
such length that when the threader is 
inserted into the shuttle eye as far as the 
shank will permit, the open eye of the 
threader is situated above the shuttle in 
proper position to receive the thread on 
the bobbin. 


| being provided for forming and inserting | Page 
the closures. The fifth Jenkins patent, No. | Co., 200 Fed. Rep., 


|on another finger and adapted to engage 


either of the spaced contacts to close the 
corresponding circuit so the signals and 
alarm can be operated at will. 

A Car-brake Shoe.—In patent No. 1,046,- 
423 to Pittsburgh Brake Shoe Company as 
assignee of John Jacob Kinzer of Wildwood, 
Pa., brake shoe which has an 
inclosing casing formed of wire fabric and 
in this fabrie is a filling of frictional ma- 
terial with the sides of the casing cor- 
r gated. 

Some Charles Francis Jenkins Patents. 
~The well-known Washington inventor, 
Charles Francis Jenkins, has recently 
issued five patents, one, No. 1,047,527, being 
for a gas engine starter in which there is a 
pump easing, plunger and operating crank 
shaft with a projecting end and a rotary dis- 
tributor supported upon such end and tel- 
escoping the shaft and revoluble thereon 
with power devices acting between the 
pump casing and the projecting end of the 
shaft to rotate the distributor shaft and 
means for causing the distributor shaft to 
rotate the crank shaft at will. A second 
patent, No. 1,047,528, is for a motion pic- 
ture apparatus involving improvements in 
connection with the projecting machine 


is shown @ 


film box and film drum with a friction disk | 
on the drum shaft and drum-driving de-| 


vices as specified. 


A third patent, No. | 





| 


Cireuit wires connect the | 


Legal Notes 
Failure to Testify and the Presumption 
it Raises.—The case of Steinberger v. Hew- 
lett decided by First Assistant Commis- 


sioner Billings, presents some peculiar | 
questions. It was an interference between | 


two sole applicants and the Commissioner 
said that viewing the cases merely as those | 
of two independent inventors “it is very 
clear that Steinberger would fail.”” But it 
appeared from the record that a joint ap- 


| plication was filed by one Buck and the 
| party Hewlett for the invention of the issue 
| prior to the sole application of Hewlett, 


which joint application became abandoned. 
It was contended by Steinberger in his 
testimony that he disclosed the invention 
to the party Buck, and that the records of 
the Patent Office placed in evidence raised | 
the presumption that Buck disclosed the | 
invention to Hewlett. Hewlett elected to 
present no testimony so that no testimony | 
is presented in his behalf to rebut the pre- 
sumption claimed in behalf of Steinber- 
ger. 

The Commissioner said that ‘‘ where in a 
case involving the question of origin: Jity, 
an inventor fails to take the stand who is | 
available as a witness when the facts in 
his favor, if any there be, are peculiarly 
within his knowledge, the legal presump- 
tion follows that his testimony would be | 
unfavorable to his case’’ and reversed the 
decision of the Examiners in Chief and held | 
Steinberger to be the original inventor of | 
the issue. 


Recently Adjudicated Patents.—Of nine 
adjudicated cases in a recent list, the 
DeMoulin patent, No. 555,499, for initia- 
tion apparatus for secret societies was held 
void for lack of patentable novelty in Alex- 
ander v. DeMoulin Brothers & Co., 199 Fed 
Rep., 145: Claim 2 of the Steinmetz patent, | 
No. 559,913, for an alternating current sys- | 
tem of distribution, was held not infringed | 
in General Electric Company v. Allis-Chal- 
mers Company, 199 Fed. Rep., 169; the | 
Baldwin patent, No. 656,874, for an acety- | 
lene gas-generator lamp was held valid and 
infringed as to claim 1 but not infringed as | 
to claims 2, 3, 4, 5, 6 and 10 in Bleser v. | 
Baldwin, 199 Fed. Rep., 133: the Van 
Auken patent, No. 828,153, for discharge | 
valve for steam-radiator was held not antici- | 
pated and valid, but not infringed in Mon- 
ash-Younker Company v. Van Auken, 199} 
Fed. Rep., 123: the Eggleston patent, No. | 
838,394, for a relief deviee for water sys- | 
tems was held valid and infringed in Eggles- 
ton v. Milwaukee Heater Manufacturing 
Company, 199 Fed. Rep., 147: the Boldt 
design patent, No. 39,921, for a design for a 
bottle was held void on its face for lack of 
patentable invention in Charles Boldt 
Company v. Turner Brothers Company, 
199 Fed. Rep., 139, and The Evans @esign 
patent, No. 41,785, for a design for a lamp- 
shade was held valid and infringed in Mac- 
beth-Evans Glass Company v. Rosenbaum 
Company, 199 Fed. Rep., 154. The Web- 
ster design patent, No. 40,789, for a design 
for a clothes brush, has been held valid and 
infringed in Foster & Brother Company v. 
Tilden-Thurber Company, 200 Fed. Rep., 
54; the Redington patent, No. 625,517, 
for a mucilage holder, has been held not 
infringed in Redington v. Office Equip- 
ment Company, 200 Fed. Rep., 57; the 
Wurt’s patent, No. 570,416, for a circuit 
interrupting device, has been held, as to 
claims 3 and 4, void for lack of patentable 
invention in Condit Electric Manufactur- 
ing Company v. Westinghouse Electric 
and Manufacturing Company, 200 Fed. 


| 
-| 


1,047,529, is for a valve for use in connec-| Rep., 144; the Carleton patent, No. 481,-| 
| 254, for a hair clipper, has been construed | 


tion with an engine cylinder, while a fourth 
patent, No. 1,047,530, is for an apparatus 


and held not infringed in Brown & Sharpe 


for providing boxes with closures and in- | Manufacturing Company v. Coates Clipper 


cluding a vertical wheel having a series of 
peripheral radially opened pockets in which 


200 Fed. Rep., 
780,664, for a 


Manufacturing Company, 
149; the Joy patent, No. 


receptacles are placed and to which they printing telegraph receiver, as to claim 12 
‘are delivered laterally, the wheel being|as modified and limited by the disclaimer 
| rotated step by step and the die and plunger | filed, has been held valid and infringed in 


1,047,531, is for a valve which is adapted 
to be opened by fluid pressure from one 


| 





Machine Company v. Dow, Jones & 

72, and Gale patent, 
No. 685,328, for rubbing and polishing 
machine, has been held valid and infringed 


side and is combined with devices arranged | in Moore Carving Machine Company v. 


to lock the valve positively in closed posi-! Lucas Machine Company, 200 Fed. Rep., | 
| 


tion when the pressure is lacking. 


77. 


Trade-mark Notes 


“Bona Fide” 
First’ Assistant 
ex parte 


Refused Registration. 
Commissioner Billings in 
Kisenstadt Manufacturing Com- 
pany has refused registration of the words 
“Bona Fide” as a trade-mark for music 
boxes, words 
would indicate to the average purchaser 
that the goods upon which they are placed 
are genuine and that the mark is therefore 
descriptive. 


watches, ete., since these 


Tire and Automobiles Not the Same 
Goods.—In the case of G. and J. Tire y 
G. J. G. Motor Car Company, First Assist- 
ant Commissioner Billings has held that 
rubber tires and automobiles are not goods 
of the same descriptive properties and that 


| the use of a mark upon tires was no bar to 


the use of the same mark upon automo- 
biles by another. 


No Appeal to Court of Appeals in Trade- 
mark Renewals.—The Court of Appeals of 
the District of Columbia by Mr. Justic: 
Van Orsdel, in the case of the Standard Oi! 
Company of New York, has held that under 
the provisions of the Trade-mark Act of 
1905 no appeal lies to the Court of Appeals 
of the Distriet of Columbia from the decis- 
ion of the Commissioner of Patents refus- 
ing to renew the registration of a trade- 
mark. 


Recording Trade-mark Assignments. 
First Assistant Commissioner of Patents 
Billings in disposing of the petition of the 


| Alart & MeGuire Company has held that 


an assignment of a trade-mark is not record- 
able, which, while purporting to convey the 


| good will of the business, obviously retains 


in the assignor title to a business which is 
not segregable from that attempted to be 
transferred. At the same time, he 
that an assignment of a registered trade- 


holds 


mark must be recorded merely because it 
does not transfer the good will of the busi- 
ness as to all the goods set up in the regis- 
tration, where the goods mentioned in the 
assignment are so different from the other 
goods named in the registration certificate, 
that the business in the one is segregalbl 
from that in the other. He also holds that 
in considering this question all reasonable 
doubts should be resolved in favor of record- 
ing the assignment. 


World-wide Trade Marks.—-There is a 
movement on foot seeking to secure the 


world-wide recognition of trade-marks 
How far this will meet with favor among 
the commercial nations of the world re- 


mains to be seen. By a resolution passed 
at the Neweastle meeting of the 
tion of British Chambers of Commerce, 
British Government 
letter addressed to the Secretary of Stats 
the 

foreign 


Assovia- 
the 
has been urged, in a 
for Foreign Affairs by Association's 
secretary, to press govern- 
ments the necessity of establishing as 
international law that “first 
shall be the fundamental condition of own- 
In 


upon 
an 
public use 
ership of a trade-mark. ome countries 
priority of registration excludes use by 
owners, and the 
'tion. It is promised that the subject 
be brought up for decision at the next In- 
ternational Conference for the Protection 
of Industrial Property. 


user antedates registra- 


nall 


In the 
the 


The Amended Trade-mark Act. 
amendment enacted and approved in 
early part of this year to the trade-mark 
statute, it is provided that no mark shall 
be registered which consists of or comprises 
any name, distinguishing mark, character, 
emblem, colors, flag, or banner adopted 
by any institution, organization, club, or 


society which was incorporated in any 
State in the United States prior to the dat« 
of adoption and use by the applicant: pre 


vided that said name, distinguishing mark, 
character, emblem, colors, flag or banner 
was adopted and publicly used by said in- 
stitution, organization, club, or soeiety 
prior to the date of adoption and use by 
The effect of this will doubt- 
incor- 


the applicant. 
less be to enable any institution, ete., 


porated as specified and having used the 


the statute to oppost 


mark as set forth in 
and prevent the registration by 


A su LDR 
& ub 


' quent adopter of the mark. 
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PARALLEI PROTRACTOR ( I’. EAGER 
ur of I S. Surveyor General's Office Reno 
tor consists of i body 


Nevada r protra 
f rigidly at 
middle 


instrument an 





























pointer is turned y a gear atta | t 
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PARALLEL PROTRACTOR 
] t int t nun r of degr s 
PY I | f, and w n the desired angle i 
- i tl r ra d | instr nt 
N t poi fre whi th r i 
iraw Means per t lines s r t s 
protr tor ngt to drawt They 
t r way ind a graduated ! ot 
1 r to diff iles They 
nterchangea ind ¢z f I different 
It i pecially for field work, and 
5 plat thout a vernier, t I minute of 
ar 
Machines and Mechanical Devices, 
PICKER HEAD CHECK \ \. PERKIN 
! Li ry I dot ind Glo Ins. ¢ 
Sar i Ma I i nt ' t i 
i imma t t pr id i ! ! 
' rL top tl picker |! id im 
! t pla rr ing t l 
- =a > 
en, 
rl ER HEAD CHECK 
t retur Q tt For this pur 
1 pring pressed i 
t nt t x and adapted to 
i! t iN . f hold tl utter 
ut torr ing positior vr tl 
tt 
Railways and Their Accessories, 
ADJ USTABLI N DOOR il W I 
TAgGt 1127 | Tist St Cleveland, Ohi 
rhi it ntior ! t ren to impr t 
in door for il lesigned to carry gra ind 
i rar t an impr d structur whict 
2d 
om ma 
TTY Ta _ — F 
ng , 
f = 
—EEEEE 
ADJUSTABLE GRAIN DOOR 
iN ‘ ted r <panded ) s to permit 
ralt lift nt weights to b hipped in 
t I vithout hangir th door and 
wit! t reducing t tmeount grain which 
iy ‘ ipped ir inv part ilar car 
TEMPORARY rit HOLDING DEVICE 
ug. A. W zig and J. A. Fremon, Leeper, Mo 
This ir ntion provides a device possess ing suf 
ficient resilienc to withstand the shocks while 
the pik ul being driven into the tie It 
provide 1 devi with which the tie may be 
rought against the base plate of the rail in 
a ertical direction, and held there 
ut until attached to the rail 
RAI JOINT \. W. STEBBINS Abbeville 
La In the present patent the invention has 
for it ject tl provision of a new and im 
proved rail joint of simple construction and 
involving w parts, by means of which the 
rai are firmly held in place while readily re 





RAIL JOINT 
expansion and ontraction 
) ng illustration is clearly 
' rspectiy view of a rail joint en 
Pertaining to Kecreation, 
OBSERVATION CAR \. I. Bravati 1452 | 
Third <A Manhattar N. Y N. ¥ An ob- 


ject of the invention is to provide an observa 
tion wl 1 with a plurality of independently 
rotating cars arranged to remain ip a vertical 

on by gravity and by such action trans 











OBSERVATION CAR 
t powe! to prop 4 I pr 
yj» ing tl t I I er of t 
" direction in a hor ntal plar and tl 
1 rtain nu r tf turns if in opposite dir 
tion 
Pertaining to Vehicles, 
SHOCK ABSORBER ‘ W. SnNowpen, Is 
(Guantanamo, Cuba This invention relat 
to attachments for icles, particularly 
tor-driver t rb the severe st | 
t which tl : 1 ted, the absor 
ting t tak ip t ibrations du t t 
ling nd rf t prings supportil 
‘ “nly 
VEHICLI TACK W I ADAMS ir of 
W. T. Adams Machi ‘ Corinth, Miss This 
ick is idapted = for ifting whe 
pec tut iles, when t 
r ij k that tl ¢ 
g t! LX rl I 1y 
\ 
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* 
VEHICLE JACK 
idjusted higher or lower as may be required 
to a diate the jack to different vehicles 
ind when the jack is net in use, the axle sup 
port may « turned down to the right, as indi 
eated by dotted lines in the engraving, and 
thus the jack as a whole wi cCCUPY ‘ 
paratively small space and may ” conveni 
ently carried in the auto or other vehicle when 
required 
Designs. 

DESIGN FOR A SERVING TABLE 2 
FarssoLe, 411 W. 44th St.. Manhattan, N. ¥ 
N. ¥ In this ornamental design fer a set 
ing table the form of the article is made on 
simple yet very graceful lines Two drawers 
are in front; a shelf for use in resting war 


projects from either end and a shelf for use 
in holding empty dishes is under the top o 
the table and supported by the four legs 

NoTeE Copies of any of these patents will 
be furnished by the Scienriric AMERICAN for 
ten cents each Viease state the name of the 
patentee, title of the invention, and date of 
this paper. 

We wish to call attention to the fact that 
we are in a position to render competent ser 


vices in every branch of patent or trade-mark 
work Our staff is composed of mechanical 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 


cialized, technical, or scientific knowledge re 


therefor 


quired 





are prepared to render opinions as to 
or infringement of patents, or with 
to conflicts arising in trade-mark and 
unfair competition matters 
We also have associates throughout the 
world, who assist in the prosecution of patent 
ind trade-mark applications filed in all coun 
tries foreign to the United States 
Munn & Co., 
Patent Attorneys, 
561 Broadway, 
New York, N. ¥ 
Branch Office 
625 F Street, N. W., 


Washington, D. 


c, 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 


| & Co. for advice in regard to the best way of 


»btaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All 


Our vast practice, extending over a period of 


communications are strictly confidential. 
more than sixty years, enables us in many cases 
to advise In regard to patentability without any 
Our Hand Book on Patents 
request. This explains our 
methods, terms, etc., in regard to PATENTS 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C 


expense to the client 


is sent tree on 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
tess than four nor more than 12lines accepted. Count 


ven words to the line. 
panied by a remittance. 


All orders must be accom- 
AGENTS WANTED 

AGENTS Our absolutely square $30 to $67.50 

weekly salary and 30 commission proposition as 


sures steady workers unlimited prosperity. Calloway 
Bowman Company, Div. 301, Waterloo, lowa 


FREE SAMPLE goes with the first letter. Some- 
thing new Every firm wants it. Orders from $1.00 
to $100.00 Nice pleasant business Big demand 


every where Write for free sample Metallic Mfg 


Co., 438 N. Clark, Chicago 
INSTRUCTION 
LEARN TO WRITE ADVERTISEMENTS 


Earn $25 to $100 weekly We can positively show 


you by mail how toincrease your salary Prospect- 
us free Page-Davis Co., Dept. 89, Chicago, LI 
PATENTS 
OUR BUSINESS IS TO PLACE good inventions 


with the best manufacturers, on royalty or by cash 
sale, with a square deal to all concerned, no advance 
payment required Morse, Meyer & Berwin, Inc 
Patent Brokers, 309 Broadway, New York City. 
PATENTS FOR ENGLAND. 
LICENSES negotiated among first-class British 


firms for successful American inventions patented in 
England. C. W. Dimes, A.M.I.C.E., 120 Thornlaw 
Road, West Norwood, London, 8. E., England 





PATENTS FOR SALE 


WE EXPLOIT OR SELL VALUABLE GER- 
|}man and epenish Patents, no advance payment 
asked for. We also arrange for sole selling agencies 


n Germany and Spain 
32 Kronprinzenstrasse 


FOR SALI 
Patent 
for someone 
dress 0.G 


Write to H 
Godesberg 


OR ON ROYALTY 
Entirely new principle A live proposition 

Will sell cheap For particulars ad- 
Warnke, 10837 Massie Ave., Cleveland, O 


A. Meinhardt 
Germany 


Smoke Preventer 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES White 


Metal and Brass, for use on patterns for castings 

Largest variety, prompt shipments. Send for catalog. 

H.W. Knight & Son, 92 State St.. Seneca Falls, N. ¥ 
WANTED 

WANTED High-grade F Manager, on 





ctory 
special machinery, able to produce 
possible cost pable of designing 
State age, experience and nationality 
8S. Hoffman Co., Syracuse, y 


medium weight 
output at least 
new machinery 


Address | 


WANTED. An experienced mechanical draftsman 
for designing all manner of power pumps, etc. Steady 
employment. State age and salary expected * 

Mfg. Co 








McDonald Dubuque, lowa. 
OLD MONEY WANTED. $100 paid for Dime 
1894 S. Mint; $8 for certain 1853 Quarters, etc 


Many valuable coins in circulation We pay highest 
cash premium on coins and bills to 1912 Send 
stamp for large Illustrated Coin Circular Numis- 


matic Bank, Dept. 30, Fort Worth, Texas 


MISCELLANEOUS 


MARINE LIFE PRESERVER. The occupant is 
safe from chilling waters, chilling winds, sharks and 
damage by rocks Sheet metal tank manufacturers 
Write for particulars. J. Davis, E. Rochester, N.Y 


INQUIRY COLUMN 


Inquiry No. 9298. Wanted the name and address 
of a manufacturer of spun glass 

Inquiry No. 9298 Wanted the names and ad- 
dresses of concerns who can turn irregular shaped 


handles in wood, similar to gun-stock work 


Inquiry No Wanted name and address of 
the maker of a machine for driving fence posts into 
the ground 


9299 


Inquiry No. 9300 Wanted the name and address 
of a maker of a patented keyless door loc 

Inquiry No. 9301 Wanted the names and ad- 
dresses of a few concerns who can do machine em- 
broidery according to the design furnished, at reason- 
able rates 

Inquiry No. 9302 Wanted the address of the 
manufacturer of the Greenfield flexible armored con- 
ductors or cables. This is a double galvanized, spiral 
conductor or cable. 

Inquiry No. 9303 Wanted the name of manufac- 


turer who could make newly patented articles made 
22 





from 13 to 22 gage sheet aluminum. 
Inquiry No. 9304 Wanted the names and ad- 
dresses of manufacturers of a second hand bag 


cleaning machine on the order of a carpet cleaning 
machine 

Inquiry No. 9305. Wanted the name and address 
of concerns making paper letters and figures. 

Inquiry No. 9306 Wanted smell hardware and 
other specialties to be sold in notion and grocery 
stores Wanted to buy wholesale 

Inquiry No. 9307 Wanted to buy a machine for 
honing and stropping safety razor blades on a com- 
mercial scale 

Inquiry No. 9309 Wanted to buy small woven 
tubing of small diameter for use over the temples 
of spectacles where they go around the ears. 
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The Decline of Native Forest Trees 
in Cities 
Some Means of Prevention 
By Myron H. West 





h 
\ VERY obvious and deplorable fact 
< 4 Xeoncerning our native forest trees, 


which have been forced to undergo arti- 
ficial environment and exist amid unnat- 


ee ioc [ ural conditions, is found in their tend- 


ency to degenerate and in many cases to 





die out altogether. Where once border- | 
: F ‘ 
ing our streets, in the publie parks and 

f on private estates, fine old native trees | 
we Garden Fork | 
vw". _ No. K50 


" flourished, now are to be seen in many | 
| Price $0.75, 


cases only small nursery grown specimens | 
which fail utterly to give that effect of | 
grandeur and that enchanting historic | 


Grass 
No EK suggestiveness which was so true while | 
yy their places were filled with the pictur- | 


esque conifers, the gnarled oaks and the} 









}grand old specimens of ash, cherry and} 





Weeding Hoe \ Garden Hoe | elm 
No. K50 No KG@10 ‘ 
Price $0 50 V Price $0.50 It is oftentimes difficult to determine 


the exact Cause responsible for such tree 


decline, especially in view of the fact that A Wonderfully Designed and a 
Sturdy Tools for ser tres transpiantea trom a nor) | Wonderfully Built Motorcycle 


ery often thrive in the same conditions. 


Garden Workers jin many cages, however, © Way be a Moderation is out of the question in describing this superb mech- 


tributed to soil and drainage conditions 


anism. In the motor alone there are over thirty exclusive details of 


|which have undergone a marked change | : ae F : 
design—many of them basic in importan'ce—which were developed by 


A garden tool wees J look all right, with the building of lawns, streets and | 





but when it’s put to actual, every- prod improvements. Root systems are our own engineers and which are not found in other motorcycles. 
day use the test comes. | oftentimes mutilated to an irreparable For instance, we employ two crank pins in the twin cylinder, which 
Kaen Mines Conte Tadic seead | extent by the building of foundations to means, simply, that the Iver Johnson has the only motor with an even 

: ; | houses, the installing of curbs and by lay- stroke. Our valve action and magneto drive are the simplest and most 
testing—they ve the kind of sturdy ing of water, gas and drainage pipes. In positive ever designed. Valve stems are protected. Crank constru 
stamina that “gives and takes” | such cases care could be taken to make tion is of automobile strength. Bearings are very large. Shafts have 
without flinching. Blades and tines | smooth cuts and paint or tar the surfaces, glass hard sleeves shrunk on. Our book tells all about these and 
are of best crucible steel, shaped so that much loss of sap would be pre- many more advanced ideas, 


and tempered with painstaking vented and the tree saved a material loss. | 


t is also a wise procedure to prune back 
ee and guaranteed to hold a tree thus mutilated so that the haaiedt 
edge and point longer than any | of evaporating surface of the leaves would | 
other tools doing an equal amount | tend to balance the decreased root system. 





of work. In the changes of soil condition from | 
‘ ‘ ™ those existing in the original forest lies | And now about cons tion. his ‘ in accur: and finis Ve 
Handles on Keen Kutter Garden perhaps as potent a danger as any to tree} motorcycle is belle fn aeneaueall cues tithe saat an Feary 
Tools are of selected second- | life. In its natural state, the forest floor | to make high-grade revolvers, shotguns You need our 72-page book. It telis, 
growth timber, well seated and | was covered with a thick mat of decayed | and bicycles. Probably only an engineer in a narrative way, all about Iver Johnson 
springy enough to yield a trifle | leaves and twigs forming a sponge-like | — —— a beg ene — Automatic rae maaan, 
: er soe ne Se 72 AS yur auto a y is ately sicycles and Motorcycles; shows how they 
under strain and so ease the} material which retained the motsture, and| accurate that a variation of one one-thou- are made and why they are better. The 


in its lower stratum furnished an abund- 


: sandth of an inch in a thousand parts is book is bound in board covers, library 
ance of well prepared, easily assimilated practically impossible. The Iver Johnson style. We want every man who is inter- 


food material. It was also a non-conduct- motorcycle compares to a mechanical in- ested to have a copy. It is free. 
or and extremes of heat and cold were 3 : ; 

t easily transmitted to the tender feed One word about Iver Johnson Shotguns. We make the finest 
— eS eS G ‘3 ow - : a single barrel gun in the world. The barrel and lug are forged 
ing rootlets attracted to it from the lower from one piece of steel, resulting in great strength at the breech. 


depths. In the grading and seeding of The stock is walnut, hand polished. It is a two-piece gun, the 


lawns, this ideal condition for tree growth pin holding fore-end being solid in frame. Coil springs are used 
is done away with and a hard tramped 
surface, covered only with short cropped 
grass, takes the place of the loose, nutri- 


throughout. Described in our book. 
tious and moisture retaining mulching. 


IVER JOHNSON’S ARMS & CYCLE WORKS 
( arden | ools Whereas lawns may be kept green by re 


New York: 99 Chambers &t. 170 RIVER STREET 
peated sprinkling, rarely do the tree roots 


San Francisco: Phil. B. Bekeart Co., T17 Market St. FITCHBURG, MASS. 
7 P get enough moisture under such condi- e 
every time. Remember, if you | gion $92 50—Our Price : : 
é O1lLS., . aes 
try a hoe, sickle, weeder, spade, In watering trees, the hose should be { 30 D 1 Wanted Special Work in 
spading fork, rake or any other | allowed to run until the lawn is flooded, or ays. Woven or Bee Wire 
trically Welded 


and the water has permeated to a depth 
Our equipment is second to none in 


, : ff two feet. But wherever possible the 
Keen Kutter trade mark and it |' * - 
| natural conditions once prevailing should 
the world for executing in the most 
workmanlike manner special wire 


proves soft, ill-shaped, poorly bal- be replaced. Spade the ground around 
anced or improperly put together, ithe old tree out to a distance of fifteen goods contracts. Correspondence sol- 
your money comes back to you. ' feet or so, as far as the branches extend, poh gy — SS 

and spread on this area a layer of well 
rotted leaves or compost six inches thick. 


worker. You can “bank’’ on 




















earth-working tool that bears the 


Quotations promptly furnished 














We are the Original Power Loom wea 
and manufacture 
Pompeiian Bronze Screen Cloth 


if 


**The Recollection of 
Quality Remains 
Long After the 


. 
Herein plant periwinkle, ferns or ivy,| We now offer the Edwards “‘Steelcote’”’ Garage (1913 Model) 
for $92.50. But to protect ourselves from woapenee prices of 


|}something to form a thick ground Cover. | steel, we set a time limit. We guarantee this record price for Also an extensive line of other wire ck 











. . ” pay 0) days 4 
Price is Forgotten. l'This will restore a semblance of natural | only, Edwards Fireproof Garage both galvanized and painted 
—E.C. SIMMONS . P ; -vetiveness ¢ rove ¢£ An artistic, fireproof steel structure for private use. Gives Clinton Electrically Welded Fabric for concrete remiorcine 
woodland attractiveness and prove a boon 
Trade Mark Registeted : . 5 send: absolute protection from sneak thieves, joy riders, fire, light- CLINTON WIRE LATH—Est 
ee a ito the suffering tree ning, accidents, carelessness, ete. Saves $20 to $30 monthly 
; * ae | ‘ = in garage rent. Saves time, work, errs ond prewste Comes Please address al! communications to E@tmating Dept 
> j Ss » ‘eri 7 > ¢ - sady to setup. All parts cut and fitted. Simple, complete e 
If not at your dealer’s, Oftentimes the lowering of the natural Girestions furnished. Absolutely gy Lage ae seams an — = ad 
will » ater ts > » level ; hie ‘ae water srmanently tight. Locks securely. Prompt, safe delivery nton, ass 
write us. | water table, the level at which free water | Perma action guaranteed. Postal sent to-day brings new 
stands, interferes with the vitality of the | page illustrated Garage Book by return mail (107) Extensive Hot Galyamizing Dept Perforated Metals Dept 
c Cy le Aa ; r ‘Z THE EDWARDS MANUFACTURING CO. Weaves and perforations any and all me 
SIMMONS trees. This often occurs by reason of in- | 642-692 Eggleston Ave. Cincinnati, Ohio 


















HARDWARE 
COMPANY, Inc. 
St. Louis New York 
Philadelphia Toledo 


Minneapolis Sioux City 
Wichita 


stalling sewer or drainage systems. Prop 


ler precautions taken relative to Conserv 





Do Your Adding and Rgnieg With The Ceneiatedato 


It saves time, prevents mistakes. Not limited to addition — handles 
vasily and rapidly every kind of figure work that your business requires 


Here's a typical example of its value in « contractor's offies 
““Within the past week we have figured on some work that amounted t 
than $200,000. Ordinarily this work would take more ths 
make up the figures, but with the Comptometer we were ¢ 
them in just one half day, which speaks volumes for your 

Feeney & Sueenan Biv. Co., Albe 












ing the surface moisture will, however, 
obviate this difficulty to a great extent. 
Where street pavements and sidewalks | 


‘ing Pork No. KSD40—Price $1.00 
Spadc No. KNSD2—Price $1.75 
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yp 


have resulted in covering a large propor- | 
tion of the root system, unusual precau- | 
tions are necessary to maintain tree; 
health. Air and water may be supplied 
to the roots in such cases by installing a 












ADDS DIVIDES 
radiating system of land tile leading from | MULTIPLIES SUBTRACTS 


a common center to all parts of the root} Many firms are using the Comptometer on all kinds 


figuring, from the simplest to the most complex, with great saving 
of time, muney and energy. 

It will do the same for you. Prove it at our expense—ask for free 
demonstration in your own office. Or, write for free booklet. Deo It New. 


FELT & TARRANT MFG, CO., 1708 N, Paulina St., Chicago, [!, ————* 


area. 

Next to the changing of soil conditions 
| perhaps the greatest agencies for tree de- 
' struction are smoke and gas, Trees grow-! 
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The Winged Message 


Noah’s messenger was a 
dove In time, 
pigeons were trained to carry 
messages. Brutus used them 
at the siege of Modena. They 
served the Turks in their 
fights against the Crusaders. 
in medizval wars they were 
more useful than ever before. 


Solomon’s 


France had a carrier-pigeon 
mail service, with messages 
reduced by photography and 
read through a microscope. 


Even today carrier pigeons 
are utilized as news-bearers 
in isolated parts of Europe. 


In America, the land of the 
telephone, the carrier pigeon 
is bred only for racing. The 
winged word has taken the 
place of the winged mes- 
senger. 

Pigeons may fly more than 
a mile a minute, but the tele- 
pkone is as quick as speech 
itself. 

The dove is the emblem of 
peace. The telephone is the 
instrument of peace. The 
telephone lines of the Bell 
System unite a hundred mill- 
ion people in one national 
family. 
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Soldéring and Brazing 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds 
Scientific American Supplement 


We quote a few of the more important articles, as follows: 


1667——-Some Soldering Appliances, describes 
the blow-pipe and the furnace im thei varnous forms 


1481-—Soldering of Metals and Preparation 
of Solders gives many formulas for soft and hard solders 
and fluxes 
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metals. No. 1628 contains formulas and instructions for 


soldering aluminium. 
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ing in cities soon become covered with 
soot, the oily, adhesive substance filling 
the stomata of the leaves and rendering 


fulfill their fune 


and car 


}them unable to properly 
interchanging 
The leaf structure of cer 
tain species of trees enables them to cope 
with this danger than 
and this fact should be 


tion of oxygen 


bonie acid gas. 
successfully 


of others, 


considered in planting trees in smoky dis- | 


To safeguard existing trees, wash 
thorough 


fol 


resorted to; a 
and soft 
forceful 
the 


ing should be 


with water, 


soap 
with a more 


will free 


lowed 
clear leaves of most 


of the 


water, 
accumulative soot. 

danger for 
alert. <A 
long time is perhaps the 
the diffi 
sureness of 


Gas from leaky pipes is a 


which one should be ever on the 


tiny leak for a 


most dangerous on account of 
the 


affected by gas 


and 
A tree 
jisoning usually first shows signs of sick 


culty of detection 


destructive results. 
leaves early 
the bark be 


ness in the top branches, the 


turning yellow and falling, 


| gins to loosen and to become infested with 
| tungi. sorers begin their operations and 
is discernible. Al- 
life of 


advanced stage of poisoning, 


a sour repugnant odor 


though rarely possible to save the 
a tree in an 
heroic efforts taken during the early symp- 
toms may succeed. First remove the cause 
if possible at 


the tree. 


by installing new gas pipes, 


remote distance from 
the 
This 


care, 


a more 
Replace soil from over 
earried out 


part of 


should be 


roots 


extreme uncovering a 
root system at a time, 


layer of the earth generously with water 


and replacing the soil removed with a 
fresh fertile mixture of well rotted com 
| post and top soil with an admixture of 


sand where necessary to produce the prop 
er mechanical conditions. 
for and 
A thorough water 


ithen be sprayed insects 


| and earefully pruned. 


ing should be given twice : 


out the summer. Oftentimes borers at 
tack gas affected trees with unusual fre 
quency Spraying with a_ solution of 
whale oil soap during the summer will 
prevent the female beetles from laying 
their eggs and later, in September or Oc 
tober, while the young grubs are operat 
ing just under the bark, they may be de 


the fresh wood dust and killed 
with a_ soft 
a little carbon bisul 


tected by 


by following their burrows 


wire or by injecting 
phide with a medicine dropper and stop 
ping the with putty and clay. The 


attacks from insects and fungi are usually 


orifice 


to more important reasons for 


and should receive care- 


secondary 
the 
ful attention in the work of rejuvenation 
jas they loath to leave the host after 
its health has been otherwise restored. 
The two great of parasitic in- 
sects, the leaf eaters and the sucking or 


tree decline, 


are 
groups 
sub- 


brought into 


applications of 


scale insects, may be 


jection usually by careful 
stomach and contact poisons, respectively, 
but of insect life 


is necessary to successfully 


a knowledge 
undertake 
such work. 

Electric 
with 


currents from wires coming in 
often kill or 





contact wet branches 


| 
| mutilate trees and mechanical abrasions 





jor “tree 
| of endeavor it 
lof quacks 


such as caused by horses, lawn-mowers 
and the like 

It is reasonable to 
brought about 
artificial conditions 
artificial 
has 


are productive of great harm. 
assume that unusual 
through the ad 


and environs 


ailments 
vent of 
methods of 
led 
years of a special- 
commonly known for 
“tree doctoring” 


with 
fact 
in recent 


should be met 
treatment, a which 
development 
line of work 


a better 


ized 
term as 

Like 
is likely to be 
as of skilled and effi 


want of 
surgery.” all other avenues 
as well 
practitioners. There is no doubt} 
through the efforts of 
many 


cient 
that 
partment of 


this new de- 
igriculture, 
old trees have been saved to future gener- 
In tree surgery as in human surg- 


a tendency to 


ations. 


ery, there is often, however, 


over-operate. 

Pruning of ornamental trees should be 
| limited in most cases to the taking off of 
|} dead branches. Seldom is there any 


}of doing more save in cases where 


interfere with desired vistas. To remove 


and habits | 


valuable | 


| 
“fpf branches cross or interfere or where they | 


rinsing of | 


and around the | 
with | 

the | 
soaking the under | 


| 
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The tree should | 
fungi 


1 week through-| 


to the 


productive 
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matter how 
hard the steel 
they cut clean 
hold their shape—show long 
life—give the tool a keen, 
smooth working edge. 


You ought to have them in 
your tool kit—on your work 
bench. 

Made in several sizes—all 
from Carborundum—and 
there is nothing so hard, 
sharp, fast cutting. — 

At your hardware dealer, who 
also sells Carborundum 
' Bench Stones 
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[* you forget to use 
Dixon’s Gr: aphite, you 
forget your car, and it is 
on the road to “‘Has-Been”’ 
before you know it. 


Dixon’s Flake Graphite 
removes the cause of fric- 
tion—metallic contact. The 
soft, oily flakes cover the 
metal surfaces with a per- 
manent, almost frictionless, 
veneer of graphite which, 
unlike plain oil or grease, 
cannot be 
squeezed 


—" 





out. It has 
been demon- 
strated be- 
yond ques- 
tion that it 
prevents 

I ‘ i Teddy Tetzlaff 

wear anc writes: ‘I would rather 

f pay $5 perlb.for Dixon's 

SaVe@S FC= Automobdile Lubricants 

° than use any other as 

pairs. n.” 


DIXON’S 


Graphite Greases 


are composed of pure Flake 
Graphite and best greases. 
The leading automobile drivers 
of America have given them 
their unqualified endorsement. 
This proves their high quality. 


DIXON’S 
GRAPHITE 
GREASE No. 
677 is unequal- 
ed for ditferen- 
tials and trans- 
missions. It 
cushions’ the 
shock and 
deadens the 
noise of the 
gears. 
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Hughie Hughes 

writes: ‘I cannot speak 
too highly of Dixon's 
Automobile Lubricants. 
They not only reduce 
friction to a minimum, 
but their lasting qual- 

ities are remarkable. 


More facts in our free book- 
let,“Lubricating the Motor.” 
Send name and model of 
car with your request for 


this booklet No. 248. 


JOSEPH DIXON 
CRUCIBLE CO. 
Established in 1827 
Jersey City New Jersey 
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dead or dving limbs is, of course, 
matter of good housekeeping, 
be carried out intelligently, 
once mutilated must stand on for years in 
mute reproach to the perpetrator of the 
act. Limbs should be cut off in a line 
with the trunk in such a way 


for a 


the downward flow of elaborated 
sap. Start the cut from the underside to 
prevent stripping the bark and paint the 
wounds with a mixture of white lead and 
boiled linseed oil, but not with the cheaper 
brands of prepared paint. Where decay 
has pentrated the tree, clean out all rotted 
matter following into the hardwood until 
all fungus have removed. 
Form the cavity in such a way that it will 
as it recedes from the opening at 
where it 


with 


mycelia been 
enlarge 
all points except at the bottom, 
should slope downward and outward to 
allow the draining of any sap or moisture 
which may collect behind the filling. Treat 
the of the cavity with the excep- 
| tion the with 
| creosote and fill with conerete colored a 
dark gray with lamp-black, carrying the 
surface well back and even with the cam- 
and leaving it slightly convex 
in shape. In large cavities, rein- 
forcement should be used and the cement 
sections separated with tar, 
swaying of the tree will re- 
slight opening of the joints 
rather than in cracking of the concrete. 
Although filling cavities in trees only re- 
support, 


interior 
of the area 





near opening 


bium layer 
steel 


inserted in 
so that the 
sult in a 


mechanical 
earried out 


sults in forming a 
the process of filling should be 
scientific lines, 
engineering rules and at the 
doing the work with the care and precau- 
tion that a dentist would in filling 
a tooth. <A filling with cement when 
properly made is probably of more danger 


along strictly following 


same time 
use 
not 
to the tree than good unless the cavity is 
thoroughly cleaned and disinfected. The 
behind the filling becomes a_ verit- 
able breeding ground for parasitic fungi 
and insects, resulting in the ultimate de- 
of the This is especially 
the case the cavities 
with 


space 


tree. 
where 


struction 
true 
thoroughly 


are 
of 


covered over sheets 
metal. 
The 


trees 


process of bolting and supporting 
by mechanical means is one which 
may be carried to extremes, the danger 
being that by the insertion of too 
bolts of too large a diameter the branches 
are weakened instead of strengthened. 
Bolts should always be placed through the 
limbs instead of around bands, and 
should only be of sufficient size to furnish 


They should be formed 


many 


as 


hecessary support. 


with a link midway between the ends to 
take up the motion caused by the sway- 
ing of the trees. The heads should be 


counter-sunk and set in tar or asphalt to 


prevent fungus spores from entering 
alongside the bolt. It is usually only 
necessary to bolt together limbs which 


from crotches which have become 
The tying together of 


spring 
split or weakened. 


tree limbs with a maze of iron rods is 
always unsightly and usually it is not 
hecessary. 


Oftentimes trees or groups of trees be- 


come of great value by reason of their 





size, beauty, location or historic connec- 
| tions, but they are usually worth far 
more to their owner and to the public at 


large than merely what corresponds with 
virtues and the matter of prolong 
ing the life and beauty 


becomes well nigh a matter of civic duty 


| these 
of fine old trees 


in various cities, and cannot be too strong- 
ly commended. 


How the Indians Harvest Wild Rice 
REPORT from the 
} 4 at Kingston, Ontario, 





American 


account of the wild rice harvest, which 
|}Was in progress at the time of writing! 


the of Rice Lake, 
miles north of Cobourg. 


| along shores lying a 
| few Here, as in 
other parts of southern Canada, and in| 
Minnesota and Wisconsin, the gathering 
of wild rice is the peculiar prerogative | 


of the Indians, who from time ieee | 


principal foods, 


whites. In pioneer days, it was a com- 





| 


but should | 


| 

| 

but a/cially those engaged in the fur trade. In| 
more recent times it has come to be re-| 

| 

garded as a luxury by white people, as | 


tree 


as to pre-| 
sent the side of the cut in direct contact | 


it sells for two or three times as much as 
ordinary white rice. In this country Chi- 
eago is still an important market for wild 
rice. 
This 


course, 


is, of 
from 


plant (Zizania aquatica) 
quite different botanically 
true rice; it has a long black grain, and 
hence is sometimes called black rice, but 
it has scores of other names in English, 
French, and the Indian tongues. Acecord- 
ing to Dr. Jenks, the principal authority 
this plant, geographic names 
have derived from wild rice than 
from natural product 
throughout whole The 
Menominee Indians derive their name 
from it. It is the most nutritious cereal 
in America, and many attempts have been 


on “more 
been 
vegetal 


the continent.” 


any other 


made to extend its cultivation, but with 
out much success. To the average Ameri 





ean it is probably best known as a favor 
ite food of wild ducks and other water- | 
fowl. 

In harvesting this grain the 
use the same simple methods that 
followed by their 
the 


Indians 
were 
We | 


as | 
as| 


remote ancestors. 


quote from consul’s description 
follows: 


laid 
start 


the 
is made 


“In gathering, sheets in 
bottom of the canoe and a 
for the rice beds. 


of the boat and paddles, 


are 


A man sits in the bow 


while his help 
mate takes up a position in the stern and 


with the aid of two stout sticks bends the 


stalks over the canoe and thrashes the 
rice into the bottom of the boat. This 
continues until the boat is nearly full, 
when the rice is taken to shore and spread 
out to dry. After a few hours in the hot 
sun the grain is ready for parching. This 
is usually done by the women, who place 
it in a large iron pot and heat it over a 
slow fire, stirring it continually until it 


s “parched.” It is then ready for thrash 


ing. This is done by one of the men put 
ting it in an iron pot or large wooden 


bow! hollowed out of a log, and with moe 


casins on his feet and trousers tied tightly 


around his ankles, he jumps on it until 
the grain is separated from the chaff. The 


last operation is that of sifting. The rice 
is poured into birch-bark baskets, in small 
in front 
under the trees, 


quantities, and squatting down 
of the tents on the shore, 
or any place where there is a good breeze, 
the women gently shake until the chaff is 
separated from the grain, and is 
away by the wind. Crude as it may seem, 
it is exceedingly effective, and the work 
ers are scrupulously clean throughout the 
whole 


blown 


process.” 


Protection of Ocean Liners by 

Subdivision 

(Concluded from page 356.) 

security throughout the central portions 

of the length of the ship against flooding 
of the boiler and engine room spaces. 

The new construction that has been put 
|into the “Imperator” consists in the con- 
| struction of an inner skin, from 3 to 4% 
feet from the outer skin, which extends 
from the bulkhead at the 


forward end 





of the boiler room spaces, clear to the 
bow, from the of the 


ship to several feet above the load water 


and reaches floor 


line. We present a photographie view of 
this work, which shows at the left the 
sloping outer skin at the bow of the ship, | 
land at the right the new interior skin. | 
It will be noted that the heavy framing | 
of this inner skin is well calculated to 


consul | 
gives a graphic 


orial have used this grain as one of their! manner in which the two great ships have 
besides selling it to the! been 


year’s 


stand heavy water pressure, in the event 
of flooding through injury. An additional 
precaution the construction of 
two large trimming tanks aft of the peak 
tank, which extend the full width of the 
ship and are closed in by watertight steel 
floats, approximately at the load water 
line of the ship. 


has been 


Both of these companies are to be con- | 
gratulated the promptitude with} 
which they have applied the lesson of last | 
the 


upon 


disaster, and very thorough | 


rendered sinking 


de 


against 
damage of any 


secure 


under-wates 


through 


mou food of the European settlers, espe-| scription, 


Esterbrook’s 
Relief No. 314 


is an extraordi- 

nary pen that adjusts 

itself to any desired slant 

and writes smoother than 

the old goose quill. Made of 

special alloyed metal— won't cor- 

rode—and finished like a gold pen. 

Wvite for illustrated booklet 

Esterbrook Pen Mfg. Co. 

95 John Street New York 
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International 
Encyclopaedia 
BEST 
for the Engineer 





The Scientific American 
NEW YORK 
“An examination of the articles on engineering sub- 


jects shows that the editors have seen to it that both 
mechanical and civil engineering the New Internations! 
Encyclopaedia has adequately considered modern im 
provements. The article on bridges is particularly 
full, Electrical subjects have been treated with the 
fullness they deserve. ‘The illustrations have been 
aptly selected.’’ 











The New International 


Encyclopaedia contains 
authoritative text and illus- 
trations of vital interest and 
greatest value to every engin- 
eer. Whatever his specialty- 


Marine Work, Mines, Tunnels, 
Bridges, Railroad Locomotives 
or Electrical Appliances and 
Developments 


adequate presentation by noted 
perts is readily accessible in the New 
International. Each article inter- 
esting and stripped of technicalities 
not generally understood. 
The New International En- 
cyclopaedia is a highly trained 
assistant no engineer can afford 
to be without. 


1S 


Mail the Coupon For Free Book, giving owtiin« 

of scope, character, contents and bindings of the New r 
International Encyclopaedia; giving two of the 200) y 
full-page finely engraved plates, two of the 41 7 
duotints, specimens of thousands of cuts ill 4 


trating the text. two of the 300 maps and 
charts, description of several of the m 
than 100 departments, sample pages of 
the more than 17,000 pages of the 
, i 7 » 
a? 


work and details of the moderate 
o~ "te 


price and casy-payment plan 
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in regard to the same operation when performed | — ; : Blige thin nose and is a plier you will 
sith the aid of levers. A. If you can lift & weight good enough to tell me what scientific basis appreciate. ) 
> to the place Where you went it, there is a0 if any, there is in the theory that to insure health | Ask - 
¥4 antage in employing a machins raise it from proper circulation one should sleep only | ‘ é a a > 
- ce oat caemiaen & tamed at Bal rr any | With the head to the north or at least to the | a 9 other E DEVEL tool. 
Tact tonnes’ tae ean a secntiies entities 01 ee I understand that in a general sense ™ We make over 3000 different 
ieee ‘en tallies & eee tetas Cn Ba cals it is supposed to be the rotation of the earth E tools for mechanics. 
b his own power but h must sao" o- fer — weigher we oe | D If 7. WEEE 60 —s ee le _ d 
slowly, in exactly the same ratio as it is greater - : P ; — D us 50 cents and one pair only will 
Silents deus akan tet Sn ee, Cn’ ola No nee s it scientifically proven that this acts E be sent you postpaid, 
ant alipemetiteag te hi aceaiant Sail cages beneficially and the reverse position is hurtful y SMITH 
Sidin eat Ge cone wat sie Oi A. We know of nothing whatever in science to L & HEMENWAY co. 
give support to the theory that one will main- 215 Chambers Street, N. Y. 
12778) J. S. N. asks: Will you please | tain better health by sleeping with his head 
udvise me in your Answers to Queries if th to the north and the body along the north and \ 
North Magnetic Pole is situated in latitude | S0Uth line It may be so We cannot prove GROBET 
70 degrees north and longitude 97 degrees west? that it is not so Many believe it to be so We 
Is the South Magnetic Pole situated ex do not see how any one can carry out this prac SWISS FILES 
opposite, which wo ake i od es s ; | tice in a sleeping car. Probably there are more nnd ‘ 
latitude and 83 deafees cast longitud W who sleep in other positions than who sleep| _—_———— and other high-class 
the North Magneti Pole varies S posi 1 in the meridian Nor do we suppose that health Tools ~~ shown in “THE roOo.L- 
does the South Magnetic Pole shift with it, so| iS the sole possession of those who sleep in the | MONGER*’—its 375 pages, and will be 
that they always uinta positions exactly ‘th and south line If there is any basis for mailed on receipt of 6 cents in stamps. 
@nnedite en the corth’s eurta \. The earth's | this belief, it would we think be due to the MONTGOMERY & co. 
North Magneti was ited in 1831 by 8 earth electric currents, rather than to gravita- | 105 Fulton Street New York City J 
1 ¢ Ross. and located in latitud O degree tion or centrifugal force a » 
minutes north, and longitude 96 degrees 4t . = 
. neem 2782) A. D. asks: What is ihe ratio 
ao a no 90 fa baw bye “5 = i - "o - f expansion of water into steam?” A. Water “WE DRILLING 
; lieion next ond teenieede 06 dasrece 4 xpands 1.700 volumes in changing int ] ‘ MACHINES 
netiaaitian. sean Th S. : Magnetic Pol was steam it Is &@ common expression that Guiett ene a * A * 
located by Lieut Shackleton's party I wy a cubic of water makes a cubic foot of shall iS Welle in ane tae Of tell or ee ee po 
Oe aii Oe diecast Me iliasien euakl und | Steam deg. Fahr. and normal pressure wheels or om aie. With engines or horse powers. 
a ee ee ag: the weight of a cubic foot of steam es given ee = = por reg mechanic can operate 
¢ by Kent, in his “‘Mechanical Engineers’ Pocket 
data are accessible. We “or ha w : Or | Book.” price $5, is 0.03732 pound, and the | WILLIAMS BROS., Ithaca, N. Y. 
a visit by other explorers before we can know 
about changes an figures for the location of weight of a cubic foot of water is =e reas 
ie bid, Siaieaite iin ote salen tom. th This would give an expansion of 1,675 volumes HALF DOLLAR TAP WRENCH 
National Geographic Magazine, April, 1909, page 12783) W.S. asks: 1. Does brass expand |] or steet aus ab “a oul nal athe 
| 401, where there is a misprint in the longitude. | ,. contract with heat? A. Brass expands in : 
| You will see that the South Magnetic Pole is length about 0.002 for a change of 1 deg. Cent . of 8 
|not diametrically opposite the North Magnetic What is the pressure of freezing water per . 
Pok square inch \. The freezing point of water is Send for 274 page catalog, No. 19-B. 
12779) J. B. W. writes: In vour Notes | lowered 0.0072 degree per atmosphere of increased THE L. 8. STARRETT CO., Athol, Mass., U. 8. A. 
| and Queries of February Ist, 1913 12741 pressure up to 700 atmospheres, as was proved 
Pe ke er= Where did these worms come | ©XPerimentally by Sir James Dewar. Hence EPICYCLIC TRAINS, which play an important 
lfrom?”” Your answer was, you could not account | U2der a pressure of 1,000 atmospheres, or about | part in toothed gearing, are ably described in Scientific 
l for the fall of worms as described: also that it | 15.000 pounds per square inch, water would not | American Supplement 1524. Price 10 cents. For 
was not probable that a scientist could give a| freeze at a temperature of 2 deg Cent It | sale by Munn & Co., Inc., and all newsdealers. 
| better explanation than a common-sense man would also be inferred from this that this pressure — —— = 
In your issue of March Ist, 1913 (12753) C. W. B would melt ice at this temperature \ rough (URSEMG SMES SN Ried t oh ret 802i emma) ob G 
aaa q statement of this fact is that one ton per square Industrial Building, Baltimore, Md 
| Says there are no hatcheries in the clouds for ee , GENERAL MACHINISTS 
| breeding angleworms, toads or frogs, and their | '™ h lowers the freezing point 1 deg. Cent. 3 Engineers and Designers of National Reputation 
| sudden appearance has developed the popular What is the exact atmosphere pressure per square est Screw Machine and Tool Work 
| fallac y that they haverained down. WillC. W.B inch at sea level? A. The normal barometer at Inventions Perfected 
explain then how angleworms, toads and little | S¢4 level is taken as 29.92 inches of mercury, or 
red lizards got up on a trestle eighty feet from 14.7 pounds pressure per square inch. 4. How Models and Experimental W Work 
the ground, where I found them? Had the | Many metals, if any, contract with heat? A There INVENTIONS pevE.oren 
angleworms been in the hot planks before the is no metal which contracts with heating. There SPECIAL MACHINERY... 
| shower of rain that brought them, they would {re some alloys which have so small a coefficient | E. V. BAILLARD co., “ Frankfort St., N. Y 
Et nice enn ited to & crisp Again, I would ask, | Of expansion that it is negligible for any ordinary | - intitaiaalial 
How did those angleworms get into our rain length An alloy consisting of 36 per cent nickel NOVELTIES & aia nial ARTICLES 
barrels? Did they not come from the house and 64 per cent iron has so small an expansion MANUFACTURED BY ONTRACT PUNCHING DIES 
roof with the rain through the conductor into | that 19 miles of it would expand only one inch for LIGHT AUTOMOBILE STAMPINGS 
the barrels? A. Credible witnesses have testified | @ Change of 1 deg. Fahr. This is called invar E KONIGSLOW STAMPING & 1OOL WORKS, CLEVELAND. 0 
to such occurrences as the above too many | Pendulums and measures made of it may be taken = nes 
times for the matter to be laughed out of court. | #8 invariable in length for — pone canes Patented Articles and Metal Specialties 
So we close this discussion by saying as we said | 0f temperature Solid silver iodide contrac - MANUFACTURED BY CONTRACT 
at first that each instance must be carefully | Upon heating between —60 degrees and +142 Stamping Dies, Metal Stampings and Screw Machine Work 
scrutinized and judged by itself. Nor should | degrees, according to Ganot's “Physics,” edition | 





we decide that these small creatures came from 
the clouds, if there is any other way for them | Contracts when heated 
to appear 784) R. W. asks: Will you please 
(12780) W. R. asks: Will you have the | advise me as to the following’ If the Pacific Ocean 
kindness to get me through your valuable columns | at the western end of the Panama Canal is higher 
the opinion of your authority on languages on | than the Atlantic Ocean at the eastern end, and 
the following subject? 1 have been informed | also how much higher A. The Atlantic and 
that the vocabulary of the German language | Pacific oceans are at the same mean level at the 
comprises about twice the number of words | two ends of the Panama Canal; but the tides at 
which are contained in the vocabulary of the | the Pacific end are 20 feet, rising and falling 10 feet 
English language To prove this, it was said | each way from mean sea level, and at the Atlantic 
that the new Murray's Dictionary of the | end the tides are about 18 inches, the water rising 
English Language" is supposed to have 250,000 | and falling 9 inches from mean sea level. These 


while the Grimm's 
Deutschen 


about one half of 


words 


Sprache 


Woerterbuch 
after completion 


a million expressions 


der 
will have 


I should 


ke to be informed whether this statement 
nd ur approval, and thank you in advance 
courtesy in answering through your 

\. We can give no decision as to 

relati number of words in the German 
ynd Eng abguages We eferred it to a 
professor in English, and he said that a 





of 1910, page 31 Stretched India rubber also 


furnished the Isthmian Canal 
Your designation of the ends of the 


figures are us by 
Commission 
canal as eastern and western is not quite correct 
the Atlantic end of the canal is farther 
west than is the Pacific end. Colon is farther west 


because 


than Panama. The canal lies in a general direc- 
tion northwest and southeast, with the southeast 
end at Panama on the Pacific Ocean The 
Isthmus, where the canal cuts it, runs northeast 


and southwest 
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NEWER TCG STAMPING 
Dept. 2, 412 So. Clinton 


M. P. SCHELL MANUFACTURING CQ. 


Manufacturers of Special Machinery, Patent Devices, Metal 
Articles, Tools and Dies. Gear Cutting, Punching Work. 
Models and Experimental Work. 


342 Howard St, San Francisco, Cal. 
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American Patent Sales Company 


417 Fifth Avenue, New York Gy 
We buy, sell ood exploit patents of recent issu 
We make no ae. unless patents are sold by us. 
If you have val le patents to sell, communicate with v2 


Foot and Power 
Screw Cutting 
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Get This Business 


By Installing a Lathe in Your Shop 








Many a good paying job has to be turned down 
because a shop is not equipped with a lathe to do the 
work. Are youinthisclass? If so, buy one of our 
lathes and be ready for the man with the lathe job. 

Our lathes are made to satisfy expert mechanics. They 
are guaranteed accurate, strong and unexcelled in workmanship. 
trey ine ear tg are” We fr sor Meche Cotig 78834 


the best machinery at the 
of the United States. 


Sizes, 9 to 18-Inch Lathes; Also Gap Beds. 
Prices Range From $60.00 Up. 
Address SEARS, ROEBUCK AND CO., CHICAGO 











Months’ Rent Buys 4) 
a TRANSIT or LEVEL 


For Engineers or Surveyors 


Highest Quality - These Civil Engineering 
Instruments are of the highest quality, newest 
patternsand 1913 models. Full setof acces- 
sories included. Full guarantee backed by 
our fifty-year record as makers of the world’s 4 
standard engineering instruments. 

No Interest —No interest, strings ot 

red tape of any kind. Just pay the 

rent for nine months and you own 

the instrument outnght 

Send For Particulars—If you are an 
engineer or surveyor write today for full 

partic ulars of this wonderful offer, and 
complete descriptions. Ten days’ tnal. 


A.S. ALOE & CO.527 Olive St., St. Louis, Mo. 


$8,0 wine ¥ is frequently a by owners 

of our famous Merry - Go- 
Rounds, It is a big- paying, 
healthful business. Just the 
thing for the man who can't 


stand indoor work, or is not fit 
for heavy work, and has some 














maker. ‘e make everything 





Go-Round tothe | highest grade 
Carousselles “They are simple in construction and require | 
special knowledge to operate. Write to-day for catalogue and 
particulars. 


HERSCHELL-SPILLMAN CO. 


Park Amusement Outfitters 
611 Sweeney St., North Tamera N. Y. 


Gor iO) a @) BB GOLD] 


silver, diamonds, watches, gold jewelry, inum, false teeth, 

new or broken, any quantity. Ship wate orexpress. We 

full value the day goods are received and if our offer is not satisfac - 

tory, we return the goods at our expense. We also monds, 
watches, jewelry, at half the usual price. White for catalogue 
showing 2000 bargains. Bank reference. Established 18 


metated Refining Co., Box S, 431 that Ave., Pittsburgh, Pa. 


IRONING A PLEASURE 


Self Heating Iron makes and burns its own 
gas at one-third cent per hour. Safe and 
Simple. Saves Labor, Time and Money. 
Agents. 100,000 in use. Every home wants 
= one. Send for Free Sample Proposition. 
National Stamping & Electric Works 
412-14 South Clinton Street Chicago, Il) 























For General Office or Personal Desk itee’ Gem 
Over 60,000 in use $10 
Mos sold through Recommendation Adding Machine 
Buy from your Stationer or order direct. A 
handseme Morocco ca, 
Every machine guaranteed. Money r 





not sitisfactory after 1) days 
Sales Agents W ~~ d. 


B. Gancher, 5 co tee aia N.Y. 


ry Bk., N. Y., Jefferson Br 





war ot 
+ Subtracts 


AGENTS 


Send for our proposi- 
tion on the Hawthorne 
Four Cylinder 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridgeport, Conn 


Men Who Know 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
securing positions. Write for Catalogue 


ECONOMIST TRAINING SCHOOL 


<> 231-243 West 39th Street, New York City <> 
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money to invest in a money- | 


in the Riding-Gallery line, | 


from a hand - power Merry- | 
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NEW BOOKS, ETC. ~ ¥ 


Tae GRAMMAR OF ScieNcE. By Karl Pear- | 
son, M.A., S.R.S., Professor of Applied 
Mathematics and Mechanies, Univer- 
sity College, London. Part 1. Physie ul. | 
Third edition, revised and nr } 
London: Adam & Charles Black, 1911. | 
Ten years ago Pearson's ‘‘Grammar of Science’ | 

was regarded almost as a revolutionary book. Its 

bold abandonment of “matter’ and ‘force’ as | 
| fundamentals in science gave rise to a hot con- 
| troversy. Most of us are now prepared to agree 
with Prof. Pearson where twenty years ago we 
would have been inclined to differ. During that 
| period science has become more idealistic. As | 
| Prof. Pearson says: “No one believes now that 
| science explains anything; we all look upon it as a | 
shorthand description, as an economy of thought.” | 
In this new edition of ‘‘The Grammar of Science,” 
| the author tells us: ‘All that it has been possible 
| to do has been to add a chapter indicating what 
the author thinks to be the expansion taking place 
in our ideas of causation."' For Prof. Pearson be- 
| ieves that beyond such discarded fundamentals 
|} as ‘‘matter’’ and “‘force’’ lies still another fetish 
“amid the inscrutable arcana of even modern 
| science, namely, the category of cause and effect 
Is this category anything but a conceptual limit 
to experience, and without any basis in percep- 
tion beyond a statistical approximation?" In a 
chapter on modern physical ideas, the author indi- 
cates that ‘the physicists are discovering a new 
perceptual reality, but that they are seeking for a 
mathematical concept wide enough to describe a 
much enlarged perceptual experience."' Because 
of these two new sections, the book had to be 
divided into two parts. 


PuysioLocicaL Optics. By George J. 
Bureh, M.A., D.Se. Oxon., S.R.S. Ox- 
ford: The Clarendon Press, 1912. 
The author of this book has conducted classes | 

in physiological optics at Oxford in the course re- | 

quired by the regulations for the diploma in| 
ophthalmology of the University. Written as it is | 
for a special institution and for a special course 
it may not meet all the requirements of other | 
institutions. Still, the descriptions are for the 
most part so general, that other teachers will 
surely find the book of use. The instructions 
given are intended to make the student to a great 
extent independent of frequent reference to the 
demonstrator The experiments vary in com- 
plexity. Some require but a few minutes only; 
| others, several hours. The author has distin- 
poe those which are very important from 
those less so by means of asterisks. The six sec- 
tions of the book bear the following headings 

Dioptrics, Dioptrics of the Eye, Judgments of the 

Eye Space, Sensations of the Eye, Measurements 

of Color Sensations, Experiments by Flashing 

Light The book may be”"commended for its 

excellent systematic treatment of a difficult sub- 

ject and for its lucid phraseology. 


Les HypRoAEROPLANES. Par Pierre Ri- 
viére, ingénieur. Préface de A. Tel- 

| lier. Un vol.; illustré. Paris: Librairie 
Aéronautique, 40 rue de Seine. Price, 

3 frances. | 
M. Riviére has given us a very instructive | 
book on the development of the hydro-aeroplane 
* | from the first experiments of Fabre and Curtiss 
to the present day. He has also critically analyzed 
the conditions that must be met by a successful 
hydro-aeroplane and shows why the early types 
of Fabre and Curtiss were defective. Indeed, | 
the system of supporting the wings by floats | 
carried near the outer ends of the wings and com- | 
bining the floats with wheels, so that the machine 

| may run on land as well as on water, must eventu- | 
|ally be abandoned. The real a tor havin 
| 

| 





lis the flying-boat type, the credit for having 
devised which must be accorded to Curtiss, 
although our author is inclined to think other- 
wise. Riviére’s book may be heartily recom- 
mended as a useful discussion of an important | 
phase in the development of the flying machine. 
} 
| 
| 
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HANDBUCH 
Kuttur. Band Herrenzimmer. 
stadt, 1912. Alexander Koch. 

| A remarkable change has come over the spirit | 

'of German art and architecture within the last 

twenty years. Instead of blindly following the 

French example, Germans have deliberately 

struck out for themselves in the effort to evolve 

a really national art. Naturally in this effort 

|/to achieve artistic independence, much was 

created that was riotously extravagant and even 
outrageous But the analytical German mind 
and the wholesome influence of the soberer 
critics exercised a tempering influence. Nowhere 
is this German ambition to become artistically 
independent more apparent than in domestic 
architecture. A type of dwelling has been 
created which is distinctive in character. Alex- 
ander Koch's periodicals Innen Dekoration and 

Deutsche Kunst und Dekoration have done yeo 

man work in popularizing the best of the new 

ideas. If we may judge from the volume which | 
lies before us, and which is devoted to Herren- 
zimmer (studies, libraries and the like) it is 

Mr. Koch's intention to collect in book form the 

better examples of the German architect's and 

interior decorator’s efforts at home beautifying 

The volumes are beautifully printed and splen- 

| didly illustrated. To American architects they 

| ought to be most welcome for. their suggestive- 
ness. While a certain stiltedness is apparent in 
much of the furniture and decorations illustrated, 
| there can be no question that, with some modifi 
cations, the designs presented are of permanent 
value. It is a far cry from the Spiessbtirger 
or intensely bourgeois idea of home furnishing 
to these highly artistic and comfortable arrange- 
i ments. 

















North East 
Motor Generator 






North East 
Lock Swi'ch 






The Noiseless North East 
Electric Starting and Lighting System 


Combines Simplicity, Efficiency and Economy 





SIMPLICITY — because there is nothing complicated to get out of 
order: merely a single machine—a motor-generator all in one— 
comprising a simple armature with’ one winding and one commutator, 
such as is familiar to every amateur electrician, and an automatic gear 
device to change from motor to generator with the starting of the en- 
gine. Has fewer parts than any other system, is entirely free front 
contact troubles, and cannot be disarranged from the driver's seat. 


EFFICIENCY — because it has more power per unit of weight 
than any other electric starter, and will turn over the largest engines 
used in automobiles, starting them under the most adverse climatic 
conditions, and with the least current consumption from the battery. 








And because low current consumption means longer life for the 
y battery. ij 
The North East System cannot be installed on cars now in use. 





| 
| 
ECONOMY — because there is no expense for upkeep or repairs. 
| 


\ 
You can secure its advantages, however, by specifying 
A NORTH EAST SYSTEM FOR YOUR NEW CAR 











The North East 
Electric Company 


39 Whitney St., Rochester, N.Y. 

















LEARN TO BE A WATCHMAKER 
Bradley Polytechnic | 
Formerly Par 
Be sons Horclogic 
C Institute 


Send for Bulletin 15S7. H = C Magnetos 


are the best for Marine or Stationary 
Engines. Strictly high grade. Strong 
and Dependable. 
They Always Satisfy. 
The Holtzer -Cabot Elec. Co. 
Chicago, Ill. Brookline, Mass. 


peeeee ~ 





Peoria, Ilinois 
al Largest and Best Watch School 
America 
(This entire building used ezelu- 
sively for this work) 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
* Send for Catalog of Informatior 




















|} VERY COLLECTOR IN AMERICA WILL BE 
INTERESTED IN THE SERIES OF ARTI- 
CLES APPEARING EACH MONTH IN THE 
PAGES OF THIS MAGAZINE, ARTICLES 
UPON SUBJECTS WHICH WILL PROVE 
A DELIGHT TO AMERICAN COLLECTORS 


AMERICAN HOMES 


AND GARDENS 











(For sale by all newsdealers, 25 cents a copy, $3 a year) 

WELCOMES CORRESPONDENCE AND LETTERS OF ENQUIRY FROM 
ITS READERS ON ALL SUBJECTS CONNECTED WITH COLLECTING 
OLD FURNITURE, POTTERY AND PORCELAIN, SAMPLERS, PRINTS, 
ENGRAVINGS AND ETCHINGS, GLASS, FABRICS, BRASS, PEWTER, 
SILVER, OLD JEWELRY, COINS, MEDALS, MINIATURES, IN FACT 
WITH ANYTIHNG APPEALING TO THE. AMERICAN COLLECTOR. 
THE EDITOR OF THE “COLLECTORS’ DEPARTMENT” WILL BE GLAD 
TO FURNISH INFORMATION ON ANY SUBJECT CONNECTED WITH 
COLLECTING. ENQUIRIES SHOULD BE ACCOMPANIED BY STAMPS 
FOR REPLY. ANY PHOTOGRAPHS OF SUBJECTS ACCOMPANY- 
ING LETTERS WILL BE RETURNED TO SENDERS IF REQUESTED. 


THIS MAGAZINE GIVES SPECIAL ATTENTION 
IN EVERY ISSUE TO THE FOLLOWING SUBjECTS: 





. 
. 
Houses AND House PLANS—GARDENS AND GARDENING : 
FURNISHING AND DEecoraATING — ANTIQUES AND CURIOS 
—CoLtiectors’ Mart—He ps tro THE HousewiFre 
Every successive issue emphasizes the fact that it is unsurpassed in its field 
for attractiveness and constructive value to all interested in Home making 
Pye ee “(Mail this coupon filled out) 
Messrs. Munn & Co., Inc., Publishers American Homes and Gardens, | 
361 Broadway, New York, N. Y. 
1 would be interested in learning more about your magazine, American Homes and Garder f iw . 
kindly mail me your free booklet describing 
1 am especially interested in the following subjects 


Name 


Address 
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CIGARETTES <== 


I 
0 
4 
m 
r 
1 
C 
a 
4 | 
> 
Z| 


True, the Stage is imitative, and actors must 
wear the guise of other men’s fortunes. But 
there are moments when their art needs no 
mimicry. The pleasure of FATIMAS is a 
Reality to ALL smokers,—a genuine joy that 
has a part in the life of millions of men. 
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‘ ryan Sellese es ° pr ye oy, 99 
ti Ptetiatetteel 





